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Speeding Defense Construction 


Waukesha power helps to speed defense con- 
struction of this new Buick Aircraft Corporation 
plant at Chicago. A Waukesha SRKR 100-125 hp. 
gasoline engine does its bit and drives the Koehring 
27E paver, which spreads the concrete for the floor. 

All over the country—wherever industrial pro- 
duction facilities are being built, modernized or 
expanded— Waukesha is on the job. Where army or 
navy air bases, supply depots, barracks, hospitals, 
water supply systems, sewers, docks and ship yards 
are being built, Waukesha Engines power air com- 
pressors, lighting generators, crushers, shovels, 


mixers, pavers, graders... 


Powering not only contractors’ construction ma- 
chinery, but the machinery that builds the nation’s 
roads... powering the trucks that roll along over 
them carrying equipment, materials and men. 


Waukesha Gasoline and Oil Engines for Indus- 
trial, Stationary and Automotive Power range in 
size from 5 hp. to over 300 hp. 


Bulletin 1079 is a complete catalog of every 
Waukesha Engine and Power Unit with ratings, 
speed torque, horsepower and size. Send for it today. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK TULSA LOS ANGELES 








ON THE COVER 


UR cover picture shows a Bessemer 
converter at close range and at the 
"height of a blow. It reveals details of the 
| exterior construction of the vessel, which 
2 “jg one of the earliest pieces of equipment 
used in modern times for making steel. 
‘Compressed air enters importantly into 
‘the Bessemer process. 


IN THIS ISSUE 


S A PART of the National Defense 
effort, the nation’s steel companies 
have been asked to increase their capaci- 
ty by 10 per cent. This involves utilizing 
more scrap iron and also the production 
‘of more pig iron. Part of the latter will 
made into steel in Bessemer con- 
prs, once dominant in the industry 

t relegated sometime ago to compara- 
sagged by open hearth and electric 
aces. Lately, however, technological 
dvances in methods of control have 
ted the way to better Bessemer steel, 

d, fortunately, there are available many 
imused vessels that can be quickly re- 
Bored to service. Our leading article 
Mraces the history of the iron and steel 
industry and injects some thoughts on a 
yofthe many things that can be done 

| t improve the pneumatic phase of the 
Bessemer process. 


MINING engineer turned his talents 

to experimenting with seed grains 
and, much to his surprise, discovered a 
way to peel the outer skin from wheat 
berries. A large baking company is now 
making a new kind of nature-vitaminized 
bread as a result. Details of how all this 
happened are contained in the article, 
Flotation Gives Us a New Bread, beginning 
on page 6506. 


HE Missouri River is America’s 
longest stream, but its transportation 
potentialities have been exploited but 
little. During the past year, U.S. Army 
Engineers in the Kansas City District 
have improved navigation for a distance 
of 200 miles in its lower reaches, and this 
_ work tte greater use of the river for 
mpping heavy freight. The channel- 
@pening program involved the drilling 
id dredging of rock; and as the district 
ad never carried out any large-scale sub- 
nec us rock-removal operations, it was 
to fit out a drill boat. The 
and the use made of it are de- 

d in our third article. 
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CHARGING 


RCHAEOLOGICAL research in- 
Aees that iron has been in use for 
about 4,000 years, and there is the 
possibility that it was known and utilized 
by the Egyptians in building the Pyra- 
mids as early as 4000 B. C. The term 
“iron’”’ as applied here means a material 
roughly corresponding to “‘wrought iron.”’ 
It was soft and malleable and impregnat- 
ed with slag from its original reduction. 
Probably the first wrought iron was made 
on a hearth where charcoal was burned in 
contact with the ore until a small pasty 
mass was formed. This was removed and 
worked or wrought into wrought iron. If 
reworked to remove more of the slag its 
physical strength was increased; but as it 
contained little carbon it was soft and 
would not keep an edge. In 1880 more 
than 2,300,000 tons of wrought iron was 
produced in the United States, against 
1,200,000 tons of steel made by all proc- 
esses. By 1937 the totals were 3,500,000 
and 50,000,000 tons, respectively. 
While mechanical improvements in the 
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entire process from ore to finished bar 
were brought about, there was little change 
in the metallurgy until about 1100 A.D., 
when a method to increase the percentage 
of carbon was developed at several widely 
separated locations. This increase in car- 
bon after the wrought bar had been made 
turned the latter into steel. 

The steels of Damascus and Toledo 
were probably made by the crucible 
method. Selected bars of wrought iron 
were cut into small pieces and placed 
with charcoal into a crucible having 
a tight lid. This was put in a fire and 
the metal fused. The slag was skimmed 
off and the metal poured into a mold, 
where it was allowed to cool. The 
ingot, now free of slag and dirt, was re- 
heated and worked to its finished form. 
This process was lost during the Dark 
Ages and not rediscovered until 1742 by 
Benjamin Huntsman in England. It was 
the principal source of high-quality steel 
until the electric furnace was developed 
commercially in 1904. In 1910, about 


' 


110,000 tons of crucible steel and 50,000 
tons of electric steel were made in the 
United States. By 1937 the outputs had 
changed to 1,000 tons and 800,000 tons, 
respectively. 

The derivations of the terms used in the 
iron industry are interesting. The word 
ingot is the past participle of an Anglo- 
Saxon verb meaning “‘poured in,” and 
evidently served to distinguish the metal 
in that form from the bloom taken 
from the forge or puddling furnace. The 
term forge originated from the shop where 
wrought: iron was produced. The pud- 
dling furnace was where wrought iron was 
made by stirring or “‘rabbling’”’ the mate 
rial on the hearth. When the bloom wa 
worked into bars they became billets. 50 
now, when an ingot is run through 4 
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BLOWING 


blooming mill, it comes out in billets or 
slabs. The reason for the expression “‘pig 
iron” is that the old furnaces discharged 
their metal through a long trough on to a 
sand casting bed. At right angles to the 
trough were laterals called “‘sows,’’ and 
at right angles to them were the “pigs” 
they fed. 

Both wrought-iron and steel making 
are much older than is the manufacture of 
Pigiron. According to one writer, the un- 
fortunate artisan who “‘burned” his charge 
by allowing it to melt and so to pick up 
the 3 or 4 per cent of carbon that threw it 
Ito the pig or cast-iron category was 
summarily dealt with. It was not until 
the middle of the fourteenth century that 
Tonmakers in Central Europe succeeded 
™ producing molten iron that could be 
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cast. This was done in a crude, masonry 
stack furnace similar to a lime kiln; and 
a furnace that consistently turned out 5 
tons of iron per day created just as much 
furore as do the monsters of today that 
produce 1,200 tons. 

There was little change in steel making 
until the 1850’s, when the open-hearth 
and the Bessemer processes were both 
developed. William Siemens invented a 
furnace of the regenerative type in which 
the products of combustion passed 
through chambers on their way to the 
stack and left heat in brick checkerwork. 
The process was reversible, and upon re- 
versal the incoming air and, later, the 
gaseous fuel were preheated in separate 
compartments before combustion on the 
hearth. This considerably increased the 
furnace temperature. The first regenera- 
tive furnace built in 1858 encountered 
many difficulties, and it was not until 1861, 
when the fuel was gasified outside the 
furnace, that the process became a com- 
mercial success. 


The first furnace was used for making 
glass. When applied to steel making it 
only melted down scrap rails, plate, etc. 
Siemens developed a practice in 1868 by 
which pig iron replaced the scrap and iron 
ore was added to oxidize the carbon and 
thus to make steel. The Martin brothers 
altered Siemens’s process by substituting 
scrap for the ore and in such an amount 
that little oxidation was necessary. Pres- 
ent-day open-hearth practice is a com- 
bination of these two methods. In steel 
plants, the molten metal from the blast 
furnace takes the place of the pig iron. 
The principal difference, outside of me- 
chanical and ceramic improvements, is in 
the size of the heats. Siemens’s furnace 
produced 4 tons, whereas present furnaces 
turn out as much as 250 tons. While 
there is a difference in the raw materials 
and linings for acid and basic open-hearth 
furnaces, both produce steel on the Sie- 
mens principle. Most American steel is 
made by the basic process, but the reverse 
is true in Europe. 
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SECTION THROUGH VESSEL 
Although Bessemer converters vary in 
detail, the most commonly used type 
is mounted on trunnions. The air blast 
is introduced through one of these, and 


thence passes into the wind box and is 
fed from the latter into the tuyeres that 
extend up through the bottom. The 
skeleton of the vessel is made of riveted 
steel plates. The interior is lined to a 
thickness of from 10 to 16 inches with 
a refractory, siliceous material. 


About 1850, two men conceived the idea 
of blowing air into and through a bath of 
molten pig iron to remove the carbon and 
to produce wrought iron or steel. They 
were Sir Henry Bessemer of England and 
William Kelly of Kentucky. Bessemer’s 
patent was granted in 1855, but Kelly did 
not apply for his until 1857, although he 
was able to prove that he had worked on 
his process as early as 1847. The title of 
Bessemer’s patent read: ‘‘A process for 
producing malleable iron and steel with- 
out the use of fuel.”” Kelly’s first commer- 
cial vessel, a little larger than a 2-bushel 
basket and installed by him in 1861 for the 
Cambria Steel Company, is still preserved 
on the first floor of the office building of 
the Cambria plant, Johnstown, Pa., of the 
Bethlehem Steel Company. A protracted 
legal battle over the question of patents 
was waged by the Bessemer and Kelly 
interests. Kelly did not have the neces- 
sary money to continue the litigation and 
settled the controversy by agreeing to dis- 
continue the manufacture of his converter. 

After many failures, Bessemer finally 
brought his process to a commercial stage. 
At first he accidentally used only Swedish 
pig iron that had a low phosphorus and a 
high manganese content. When others 
attempted to treat English pig iron that 
was high in phosphorus and low in man- 
ganese, they were unsuccessful. There was 
so much opposition to and prejudice 
against his process that Bessemer was 
forced to start his own plant in Sheffield 
in 1860. There it was finally brought un- 
der control by the addition of manganese 
in the form of spiegeleisen, the beneficial 
effects of which were recognized by R. 
Mushet as early as 1856. 

Bessemer’s first tests were made with a 
crucible into which a refractory tube was 
lowered to serve as a conduit for the air 
blast. Since that time many different 
forms of vessels and methods of applying 
the air have been tried. These included 
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fixed vessels with both bottom and side 
tuyeres, vessels like a 3-compartment sep- 
tic tank, vessels in which the pig iron was 
melted by a set of upper tuyeres and 
blown to steel by a bottom set, etc. A 
side-blown cylindrical vessel that was 
used at one time has disappeared from 
steelworks, although it is still utilized in 
copper refineries. Finally, the egg-shaped 
vessel, mounted on trunnions and either 
side- or bottom-blown, became the ac- 
cepted form. 

The heat required for the process is 
generated by oxidation of the iron, silicon, 
manganese, and carbon. During the first 
part of the blow the oxygen of the blast 
attacks first the iron, then the silicon and 
the manganese, producing exothermic re- 
actions that rapidly increase the tempera- 
ture of the bath. The gases given off are 
chiefly nitrogen, with carbon monoxide 
and dioxide and traces of oxygen and hy- 
drogen. They produce no flame; but with 
the rise in temperature, carbon begins to 
oxidize to carbon monoxide which burns 
to carbon dioxide at the mouth of the 
vessel and creates a flame outside the ves- 
sel. This heat is wasted. The rapid gen- 
eration of carbon monoxide in the metal 
produces the “boil,’”’ and as the rate of 
generation of this gas increases, the flame 
grows to its maximum size. It gradually 
subsides as the carbon is burned out. 

While many men have contributed to 
the process since Bessemer’s days, two 
Americans should receive special credit. 
Alexander Holley made, among other im- 
provements, the first successful form of 


removable bottom which expedited pro. 
duction and reduced costs. W. R. Jones 
developed a refractory-lined storage ves. 
sel, called a ‘“‘hot metal mixer,” which re. 
ceived molten metal tapped from severg] 
different blast furnaces. This mixer sayed 
the original heat in the iron, it averaged 
the analysis, and it avoided further gy. 
phur contamination that resulted whep 
cold pig iron was melted in cupolas. 

The Bessemer process was dominant 
from 1870 to 1910; but from then on it has 
fallen far behind the open-hearth output, 
In 1910 it contributed 9,000,000tons of the 
total United States production of 26,000,- 
000 tons, but in 1937 it accounted for only 
3,500,000 tons of the 50,000,000-ton out- 
put. Under the impulse of the National 
Defense Program, however, steel compa- 
nies are now putting idle converters back 
into service. The present annual rated ca- 
pacity of all the country’s converters is 
7,000,000 tons, but it is said that by re- 
habilitating vessels not now in use the 
potential capacity can be raised to 9,600,- 
000 tons. Accordingly, there is a consider- 
able reserve that can be utilized merely by 
increasing the supply of pig iron. Thisis 
especially important at this time when 
open-hearth facilities are running at 100 
per cent of their rated capacity while 
electric furnaces have reached 103 per 
cent. 

As open-hearth steel can be made with 
a greater percentage of scrap than of pig 
iron, while Bessemer steel requires pig 
iron almost entirely, it is more economical 
for steel companies to utilize the open 





FIRST AMERICAN-BUILT CONVERTER 
This converter was built by William Kelly of Eddyville, Ky., for the Cambria Iron 


Works, at Johnstown, Pa., which is now 


Company. The vessel 
office building in Johnstown. 


e Cambria plant of the 
, which is much smaller than the aver. 
has been moved since this picture was taken to the first floor 


Bethlehem Steel 
e one in use today, 
the steel company’s 
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A CONVERTER BLOWING 


Of all steel-mill equipment, Bessemer converters make the 
most spectacular visual displays. Their pyrotechnics are 
especially effective at night, as many persons have observed 
while traveling through a steel-producing area such as 
Pittsburgh. The average blower holds a charge of 25 tons, 
which ordinarily is molten metal obtained from a blast 
furnace. During the blowing period, 2 tons or more of the 
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contents is oxidized. Most of this consists of impurities; but 
small amounts of iron also pass off in gaseous form. For 
many years skilled operators determined by the appearance 
of the flame when the blow was wo ete 5 Nowadays, the 
electric eye performs this service, and does it so much 
better that the chemical contents of the product can be 
much more closely controlled. 





hearth process when scrap is plentiful and 
its price is low. This situation prevailed 
during the depression period. In addition, 
it has hitherto been easier to control the 
chemical content and temperature of open- 
hearth than of Bessemer steel, and until of 
late the latter has, moreover, had a high 
sulphur content that made it undesirable 
for many purposes. - However, the Besse- 
mer product is more easily welded and 
threaded than that of either the open- 
hearth or electric furnace and, consequent- 
ly, has in recent years been used principal- 
ly for pipes and for screw stock for the 
making of nuts, bolts, and screws. It also 
has been the source of light plates such as 
enter into the building of railroad cars and 
water tanks. 

Lately, the: United States Steel Corpo- 
ration has developed a method of spec- 
troscopic control that results in an im- 
proved Bessemer product; and the Jones 
& Laughlin Steel Corporation has devised 
a flame-control method that accomplishes 
the same end. The latter is briefly men- 
tioned on another page in this issue. These 
two technological advances make it pos- 
sible to produce Bessemer steel that more 
closely approaches open-hearth steel in 
quality. However, it is expected that most 
of the increased Bessemer tonnage will go 
into two fields: the erection of light struc- 
tures and freight-car building, both of 
which are current bottlenecks. Bessemer 
steel is in favor now for the reason that it 
can be turned out far more quickly than 
can open-hearth steel, and time is of great 
importance from a defense standpoint. 





Because there has been a feeling for 
many years that the Bessemer process was 
on its way out, little thought has been 
given to its improvement. It involves two 
distinct phases: the mechanical delivery 
of the air to the molten metal, which may 
be called the pneumatic phase; and the 
chemical combination of the oxygen in the 
blast air with the “fuels”’ in the molten 
metal, which may be termed the metallur- 
gical phase. One bibliography shows that 
less than 10 per cent of 170 papers pub- 
lished on the Bessemer process deal with 
the pneumatic phase. In other words, 90 
per cent of them are concerned with the 
results of the combination of the oxygen 
with the fuel and only 10 per cent wi h the 
delivery of the oxygen to the vessel to 
burn the fuel. This seeming neglect of the 
pneumatic side of the question is to be 
deplored, because any substantial better- 
ment in this direction would lower the 
blowing cost, improve the service life of 
converter bottoms, and improve the quali- 
ty of the product. 

The Bessemer vessel now ordinarily 
used is egg- or pear-shaped and is sup- 
ported by trunnions. One of these trun- 
nions is hollow, and the air passes through 
it and is led to the wind-box assembly at 
the base of the removable bottom. The 
latter is of a refractory material and has 
holes in it through which the tuyere blocks 
extend like harrow teeth. Together with 
the tuyeres, it makes up what is called the 
bottom assembly. Each tuyere block is 
from 26 to 36 inches long, and extending 
through it are from ten to thirteen holes 


each 4 inch in diameter, or seven holes 
each % inch in diameter. The air is de. 
livered by a blowing engine or centrifuga] 
blower to the beginning of the blast line 
that leads to the control platform (called 
the blowing pulpit), from 200 to 3,309 
feet away. The operator on the pulpit 
can regulate the amount of air admitted 
to the vessel by means of a throttle valve 
and also can control the tilting of the 
vessel for charging it, blowing it, and 
emptying its contents after the blow is 
completed. 

There is no accepted standard for rating 
Bessemer vessels such as there is for blast 
furnaces, nor, unfortunately, is there any 
symmetry as regards the capacity of the 
blowing engine, number of tuyeres or 
square inch of tuyere-hole area per bottom, 
and blast pressure. Consequently, four 
existing vessels of the same physical di- 
mensions having blowing capacities rang- 
ing from 32,000 to 40,000 cfm., containing 
from 27 to 35 tuyeres, and using available 
blast pressures of from 26 to 35 pounds, 
gauge, are all rated as 25-ton vessels. To 
make the rating more complicated, plants 
sometimes blow for only about four 
minutes to remove a little carbon from 
the metal before delivering it to an open- 
hearth furnace and at other times blow 
for fifteen minutes or longer to produce 
dead soft steel. 

In practice, the blast pressure at the 
pulpit control valve may range from 18 
to 35 pounds, and only a few plants know 
the pressure lost between the pulpit and 
the vessel, or the true pressure in the wind 


CENTRIFUGAL BLOWERS SERVING CONVERTERS , 


Converter air was formerly supplied first by blowing tubs 
reciprocating blowing engines. 
centrifugal blowers are generally used 


and then by 


Nowadays, 
for this service. 


The three turbine-driven units shown here can each de- 
liver from 25,000 to 37,700 cubic feet of air per minute 
at 25.5 to 34 pounds gauge pressure. 
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box. At one there was a 9-pound loss. The 
temperature in the wind box likewise may 
yary from 60 to 350°F., depending upon 
the atmospheric temperature, the ‘blast 
pressure, and the length and degree of ex- 
posure of the blast line. In only a few 
cases are permanent records kept of the 
yolume of air blown. At one plant a vessel 
of 20-ton capacity is blown with 18,000 
cubic feet of air per minute at 20 pounds 
pressure at the pulpit, and in another an 
jdentical vessel is blown with 30,000 cfm. 
at 30 pounds pressure. Yet both use about 
the same amount of air, the reason being 
that the first plant blows a heat about 
twice as long as the second plant. 

The percentage of silicon, manganese, 
and carbon in the pig iron entering a vessel 
is variable, as is also its temperature. It 
is possible to ascertain in advance of the 
blow the weight of the fuel that is to be 
consumed; but the writer knows of no 
plant where this is being done. It would 
seem that’ such information would help 
the operator to determine the most ef- 
fective blowing practice, especially if he 
had visual indication of the actual amount 
of air leaving the blower. At present, a 
heat may be blown as little as three min- 
utes or as much as 25 minutes, depending 
upon the tuyere area, the analysis and 
temperature of the iron, and the quality 
of blown metal desired. 

Because of all these variables it is im- 
possible to correlate the results of two 
plants. Blast-furnace operators have a 
measure of comparison based on 50 cubic 
feet of air per pound of coke, and furnaces 
of like capacity and burden show about 
the same blast pressure. Inasmuch as it 
is obvious that any decrease in the pressure 
or the volume of the air blast fed to a 
converter would effect economies provided 
the blowing time were not extended, it 
would seem that there is ample justifica- 
tion for devoting more attention to the 
pneumatic phase of the Bessemer process. 

There has been a feeling in the past 
that while horsepower could be saved by 
reducing the blast pressure, it was never- 

necessary to maintain minimum 
pressure at the pulpit to keep the metal 
out of the tuyeres. An operator who had 
been trained to use 30 pounds pressure 
hesitated to reduce it to 20 pounds. On 
the other hand, a man accustomed to using 
20 pounds was afraid to increase the pres- 
sure lest he blow the charge out of the ves- 
sel. Both overlooked the fact that there 
is a close relationship among blast pres- 
sure, blast volume, blast temperature, 
tuyere area, and duration of blow. 

Most of the old-time operators were 
trained in plants where the air was de- 
livered by reciprocating blowers. It is 
customary to think that the blower is re- 
Sponsible for the pressure, whereas all it 
does is move a certain number of pounds 
of air per minute from the atmosphere into 
the blast line. The resistance offered by 
the tuyeres to the escape of this air, plus 
the friction in the pipe line, determine the 
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Courtesy of Carnegie-Illinois Steel Corp. 


A TON OF STEEL A MINUTE 


Bessemer vessels convert pig iron or blast iron into steel at the rate of about a ton 
a minute. A 25-ton converter is shown here being charged with molten metal. It 
was obtained from the mixer in the right background in which iron from two or 
more blast furnaces is brought together to obtain a uniform analysis and where it 
is held in the molten condition until it goes to the converters. 


pressure at which the blower delivers. 

As the tuyeres burn off in service, less 
resistance is offered to the passage of the 
air, and the same amount of air can be 
blown at a lower pressure or a larger a- 
mount at the original pressure. Because a 
reciprocating engine delivers a substan- 
tially constant amount of air at a given 
speed regardless of pressure, it will meet 
this new condition merely by operating 
at a lower pressure but with little increase 
in capacity. As contrasted to this, a cen- 
trigual blower of the type now generally 
installed will deliver appreciably more air 
against the decreased resistance. There- 
fore the duration of the heat will be short- 
ened and production increased. 

Because higher temperature means 
greater volume and increases the velocity 
of the air through the tuyeres, it is prob- 
able that greater efficiency in converters 
could be obtained by preheating the air 
blast and by insulating delivery lines to re- 
tain the heat, especially where the lines 
are long. It is indicated that this would 
save horsepower at the blower. 

Better distribution of the air in its 
delivery to the converter also may be 
possible. Under the prevailing design, as 
many as 245 holes are fighting for air 
that reaches the wind box at a single 
point, and it is reasonable to assume that 
not all of them can obtain the same vol- 
ume or cubic feet per minute at all times. 


The usual failure of certain tuyeres after 
a given number of heats perhaps results 
from this tug of war. A better distri- 
bution of the air to the tuyeres might be 
insured by running an inner and outer 
ring of pipes around the inside of the 
wind box, with each ring supplying the 
tuyeres in its area. 

There may also be room for improve- 
ment in the location of the tuyeres. Al- 
though it is a debatable matter, the ma- 
jority opinion is that the molten metal, 
under the violent agitation to which it is 
subjected, moves up the center of the 
vessel, returns down the sides, and thence 
flows back to the center to begin another 
cycle. There is reason to believe, however, 
that the jets of air leaving the outer ring 
of tuyeres at a velocity of around 1,200 
feet per second erect a pneumatic picket 
fence that interferes with the flow of the 
liquid across it and also induces an upward 
movement between the tuyere blocks in 
this ring. If true, this would leave the 
central group of tuyeres working on much 
the same batch of metal all the time, and 
the temperature in the center would be 
higher than elsewhere because the outer 
layer would be cooled by radiation. Re- 
distribution of the tuyere blocks might 
give the metal a better chance to get back 
to the center of the vessel and likewise de- 
crease the rate of bottom retreat, which is 
now higher in the center than elsewhere. 
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FLOATING WHEAT HUSKS 


Theodore Earle, inventor of the revolu- 
tionary process for removing the 
splintery, fibrous epidermis of the wheat 
grain, shown combing accumulated 
husks from the froth of a flotation cell. 
Apparently, the outer covering of the 
wheat is cracked and loosened by be- 
ing thrown against the rubberized sides 
of the flotation cells when the water- 
wheat slurry is agitated. Further treat- 
ment removes the hulls without in- 
juring the wheat grains. In the trade, 
these rough outer skins are known as 
“beeswings.”” Mr. Earle is a graduate 
of the School of Mines of Columbia Uni- 
versity, and has had 30 years of experi- 
ence in mining and milling work. 


Flotation 
Gives Us 


a New Bread 


Frank SE. Baer 
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mining engineer would solve the prob- 

lem of peeling the fibrous, indigestible 
hull or epidermis from wheat grains, a 
problem that has baffled scientists for 
more years than they care to recall, the 
millers and bakers would have asked: 
“Are you kidding? What does a man in 
that profession know about milling?” 
Nevertheless, the wheat-peeling discovery 
was made by a mining engineer—Theodore 
Earle of California, and he did it by means 
of the flotation process that is used to 
separate precious metals from baser ele- 
ments and dross. The Earle process is 
producing a new kind of flour from which 
bread is being baked daily and delivered 
to consumers in more than 100 important 
cities in the United States. 

Millers have long admitted that the 
hull or outer coating of the wheat berry 
should come off; but how to get rid of it 
without releasing the vitamin, mineral, 
and protein deposits in the bran coats just 
under the epidermis, that’s been the 
question. White bread baked from refined 
flour from which these rich health ele- 
ments have been removed has been criti- 
cized for decades by dietitians and food 
authorities. Recently, an “‘enrichment” 


I: ANYONE had predicted that a 


erties that Mr. Earle made the di 


wheat could be removed by flotation. He left some wheat in 
the cell shown at the right while he answered the — 
The conversation was prolonged and, upon his return, 
surprised to find that the outer skin of each kernel had become 
detached. Shown above is a Canadian wheat field. 
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ORIGINAL EXPERIMENTAL CELL 


It was while he was testing grains for their germinating prop- 
discovery that the h of 


program calling for the restoration of these 
constituents has been adopted by millers 
and bakers; but the process calls for the 
use of synthetic vitamin concentrates. 
Earle flour requires no fortifying: the 
natural vitamins, proteins, and minerals 
of the wheat are retained in full strength, 
just as they are produced in the course of 
the grain-growing period, and carry over 
into the bread baked from it. Consequent- 
ly, the consumer gets a bread that is 
‘nature vitaminized.”’ 

Theodore Earle did not develop the 
wheat-peeling method through experi- 
ments made in an attempt to find it. He 
came upon it in a roundabout fashion 
while testing seeds to determine their 
fertility strength. In his laboratory at 
Pacific Palisades he has for years con- 
ducted seed tests as a hobby, and he has 
made some startling discoveries. One, for 
example, makes it possible to classify seeds 
so completely as to milling and planting 
properties that grain acreage can be in- 
creased as high as 22 per cent through 
scientific selectivity. This process also 
involves the use of flotation cells. 

In the course of testing the germinating 
properties of wheat, Earle found that some 
kernels floated and others settled. Those 


e was 


that came to the top proved to be the best 
for germination, while those that sank 
made the best flour. Working with grain 
seeds of different varieties, he had on one 
occasion mixed a slurry—water and wheat 
grains in measured proportions—and 
placed them in a flotation cell. When the 
mass was well agitated by the action of an 
impeller, he added a reagent to create a 
foam or froth on the slurry surface in 
which the foreign particles could collect 
and be piped off. In the midst of that 
experiment he was called to the telephone. 
The conversation stretched itself out, and 
he remained at the ‘phone longer than he 
had expected. When he returned to the 
flotation cell he was surprised to discover 
that the grains of wheat had been freed of 
their outer hulls and that the slivery flakes 
of the epidermis were snared in the froth. 

Then came months of follow-up work 
to test his findings. Being a man of 
secured financial standing, Earle was able 
to take his time to prove what he had dis- 
covered. He conducted tests with the 
peeled grains; had them ground into flour; 
kept them in storage for long periods to 
determine whether or not they would be- 
come rancid; and made no attempt to de- 
velop his process commercially until he 
was absolutely certain that he had what 
he thought he had. When he had satisfied 
himself as to the correctness of his find he 
went with it to M. Lee Marshall, president 
of the Continental Baking Company. The 
latter recognized its importance and un- 
dertook to test the process for volume 
production of vitamin flour. 

The Marshall-Earle developments par- 
alleled the period when nutrition was be- 
ginning to claim more national attention 
and just before President Roosevelt called 
the National Nutrition Conference for 
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Defense. Marshall purchased an old flour 
mill in Kansas City, Mo., and turned it 
over to Earle. The latter’s first step was 
to ask the Denver Equipment Company, 
ore-milling specialists,to supply suitable 
flotation equipment. The machinery was 
delivered early this year. Four months to 
the day after the mill was taken over, flour 
flowed into the bins, and this was immedi- 
ately followed by the baking of a new 
natural-wheat bread named Staff. The 
Kansas City mill is now producing 1,000 
barrels of flour a day, and a second mill 
will soon go into operation in Minnesota. 

The procedure of receiving, binning, and 
rough cleaning wheat under the Earle 
process is the same as that practiced by all 
good millers. The Millerator removes the 
corn, chaff, straw, stones, dirt pellets, and 
other foreign matter. The Carter Disc 
takes out the oats, weed seeds, broken 
grains, and shriveled particles. Then the 
grain is sent to the first flotation cell. Ten 
cells, interconnected at the base by pipes, 
constitute the peeling machinery. They 
are in the form of rubber-lined tanks each 
of which is equipped with a rubber- 
covered impeller. The slurry of wheat and 
water mixed in proper proportions enters 
the first cell and is agitated by the im- 
peller. Then a reagent is added to form a 
froth which serves to collect the thin 
fibrous epidermis of the wheat as it breaks 
away from the kernels. As the slurry 
flows from cell to cell, the hull material is 
held at the tops of the cells and the grains 
drop to the bottoms. The froth becomes 
a mass of wet material resembling wood 
shavings and is piped off as it accumulates. 

Passage of the wheat from cell one to 
cell ten takes about nine minutes, and at 
the discharge end the kernels are fed on 
to a vibrating screen which shakes much 





of the water from them. The peeled grains 
then pass into a whizzer—a continuous 
type of centrifuge—where they remain for 
a few seconds to remove any adhering 
bubbles of moisture. From there they go 
to a drier through which warm air is cir- 
culated. This is a steel tube, 5 feet in 
diameter and 30 feet long, fitted with a 
large central flue and six concentric tubes. 
The kernels stay in it for twelve minutes, 
moving at high speed and tumbling finally 
into an aspirator where any husks stuck 
in the creases of the grains are withdrawn. 
Still feeling moist to the touch, the berries 
are poured into huge tempering tanks 


flour. The high content is explained by 
the fact that wheat rich in protein enters 
into the flour-milling process. Only No. j 
dark, hard winter wheat testing 61 pounds 
(minimum) to the bushel and 15 per cent 
or more of protein is used. Analysis re- 
veals that a typical loaf contains 37.40 per 
cent moisture and 62.60 per cent solids 
made up as follows: protein, 15.92 per 
cent; ash (less salt), 2.13 per cent; salt 
(NaCl), 2.17 per cent; crude fiber, 1.71 
per cent; crude fat, 6.31 per cent; and 
carbohydrates, 71.76 per cent. The im- 
portance of the flour, and, in turn, the 
bread made possible by the Earle process 
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where they are left for several hours to 
undergo a natural drying period. At the 
end of that time they emerge externally 
free of moisture. Now ready for grinding, 
the cleansed, peeled wheat goes to a 
battery of five 24-inch-high Mikro-Pul- 
verizers of hammer-mill design and is 
turned into flour that contains all the 
nutritive properties in the bran coats of 
the kernels and none of the woody outer 
epidermis that frequently causes stomach 
disorders and gastric upsets. 

Staff is a vitamin bread. The flour con- 
tains 965 International Units of vitamin 
B; per pound as against 75 to 100 Inter- 
national Units per pound in patent white 





WHEAT-GRAIN HULLS 
The discharge from a flotation cell, consisting of a froth containing the fibrous 


husks. It has 
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n suggested that they be used as an insulating material for houses. 


SS Sea 


is that they provide all the nutritive 
elements—the health and stamina-giving 
constituents—of the wheat kernel while 
eliminating the objectionable feature of 
whole wheat. 

Dr. John R. Murlin, of the University 
of Rochester, N.Y., told the Nutrition 
Conference delegates that instead of in- 
jecting into white flour “certain factors 
which are now available in chemically pure 
form” why not ‘“‘restore all the factors” 
that milling has removed. ‘At the present 
time,”’ he emphasized, ‘‘that can be done 
in only one way, namely, by producing 
whole-wheat flour and making whole- 
wheat bread. In case we have a period 
of stringent emergency and, of course, we 
may have it earlier than we expect, such 
facts as the following will be of interest: 

“The economic saving of whole-wheat 
bread over the common, lean white loaf. 
The average per capita consumption of 
wheat is 4 bushels, or 240 pounds. De- 
prived only of its roughest constituent, 
2 per cent only by weight, and ground 
without sifting or bolting whatever, that 
amount will make 355 pounds of bread as 
compared with 221 pounds on a rich for- 
mula from 73 per cent extraction of the 
grain. The 355 pounds of whole wheat, 
according to digestibility figures in a re- 
cent experiment in our own laboratory on 
ten men, would yield 356,000 and some 
odd calories, compared with a white bread 
of 240,000 and some odd calories eaten by 
the same men, a saving in food of 116,000 
calories, or enough to support the average 
man on our diet squad for 36 days. In 
other words, eating whole-wheat bread 
would save something over a month’s 
supply of energy for yourself in the course 
of a year.”’ - 





*Figures are on a dry basis. If made with milk, the 
calcium will average 0.0568 per cent and the phosphorus 
0.1009 per cent. 
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Showing one spud raised and another lowered. Each of 
the four spuds was originally fitted with a hand-operated Two of 
Bebee hoist with a 10,000-pound rope pull. To speed up 
the movement, a BBSC air motor was attached directly to 


Muddy, is famed in the annals of 

river boating and has played a 
prominent part in the history of the West. 
It was up this turbulent stream that Lewis 
and Clark journeyed in starting on their 
historic exploration of the great North- 
west, and later it became one of the prin- 
cipal routes in the westward migration. 
Today it is an artery for commerce, power- 
ful towboats bringing grain barges down 
from the western plains and returning 
them laden with manufactured articles. 
Combined with the lower Mississippi, the 
Missouri forms one of the longest river 
toutes in the world and probably one of 
the most unpredictable. Its shifting sand 
bars and frequent fluctuations in stages, 
a8 well as its propensity for suddenly 
eroding a farm here and depositing it 
there, have demanded unceasing vigilance 
and persistent work to keep the stream 
Navigable and to lessen the dangers of 


[Nu Missouri, often called the Big 


There has recently been undertaken a 
Program of stabilization that has for its 
object the controlling and harnessing of 
the Big Muddy’s wayward energy. As a 
step in this program of stabilizing the 
erratic river and keeping it navigable 
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Dredging the Lewer 


Missouri River 


STERN OF DRILL BOAT 


during the shipping season, the Corps of 
Engineers, U.S. Army, Kansas City Dis- 
trict, has completed with Government 
plant and hired labor the first extensive 
rock-removal work ever done on this 
waterway. The plans formulated necessi- 
tated relocating and deepening the chan- 
nel at eight different points within a 
stretch of approximately 200 miles in the 
lower reaches and building rock dikes with 
material excavated. The areas involved 
aggregated 2,670,971 square feet, and the 
specifications called for the removal of 
394,971 cubic yards of rock to a depth of 
12 feet below the construction reference 
plane (mean low water) on a side slope of 
about 2 on 1 from the shoreward channel 
line. 

Operations were begun on March 16, 
1940, and the same general procedure was 
followed on each of the eight jobs. A 
survey party first laid out a base line ad- 
jacent to the rock area to be excavated 
and established ranges every 50 feet per- 
pendicular to the channel line. These 
ranges were marked on the bank by two 
stakes, one near the water’s edge and one 
about 100 feet landward. On the one close 
to the water was marked the distance be- 
tween it and the channel line; and the 








the back gear-drive shaft to do the work of the hand crank. 
these, serving the spuds on the side of the boat 
where the drills are mounted, have now been replaced 
with more powerful AAC air motors. 


ranges were numbered consecutively be- 
ginning with the upstream end of the 
working zone. Cross sections were estab- 
lished along these ranges before and after 
dredging to estimate the yardage removed; 
and by means of a tag line or stadia 
measurement from the landward stake it 
was possible for the drill boat and dredges 
to determine the channel line as well as 
the outer limit of the rock area. 

In view of the fact that the Kansas 
City District had never carried out any 
large-scale subaqueous rock-removal oper- 
ations, it was necessary to redesign and 
to enlarge the available equipment. The 
U.S. Engineer boatyard at Gasconade, 
Mo., fitted out the vessel used for drilling 
and blasting. It has a steel hull, 100 feet 
long and 24 feet wide, and is provided 
with four spuds, one at each corner. 
These consist of 8x8-inch steel H-beams 
30 feet long and reinforced with two 10- 
inch channels of the same length. They 
are moved up and down by individual, 
reversible, air-operated motors attached 
to gear-driven hoists, rectangular steel 
housings on the outside of the hull serving 
as guides. When lowered, the spuds 
anchor the drill boat firmly, or when any 
three are raised, the one left in position 
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THE DRILL BOAT 


The vessel as it was refitted at the U.S. 
og emges boatyard at Gasconade, Mo. 
It has a 100x24-foot steel hull, and 
ranged along the starboard side are 
three Ingersoll-Rand X-71 drifter drills 
each mounted in a steel tower equipped 
with a floodlight to supplement the 
regular lighting system for night work. 
Not being self-propelled, the craft was 
moved about by a launch during the 
operations described. 


permits the vessel to pivot at that point. 

Ranged along one side of the boat are 
three air-operated drifter drills each of 
which is mounted in a separate tower with 
a vertical column and leads for lifting and 
lowering it. The towers travel on a 75- 
foot-long track. laid on the deck and can 
be spaced longitudinally within those 
limits as may be desired. Each is moved 
through the medium of rack-and-gear 
drive powered by an air-operated motor 
at its base and is equipped with an out- 
rigger platform for changing drill steels 
and drill bits and for loading dynamite 
into the holes. These working spaces have 
guard rails in accordance with Govern- 
ment safety regulations. Each drill oper- 
ates through a “‘mud pot” carrying a 4- 
inch sand pipe of variable length, the 
whole assembly being attached to the 
associate rig in such a way that it can be 
lowered to keep mud and sand out of a 
hole while it is being drilled and loaded. 
In the event solids do seep in, they are 
blown out with a compressed-air jetting 
pipe. A number of these are available, and 
were used on the project in question for 
cleaning out the drill holes and to deter- 
mine with accuracy the elevation of the 
surface of the rock. It was from these 
probings that the cross sections of rock 


by barges and unloaded by draglines. In most cases, one 
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were plotted along each range before 
drilling. 

The drill boat is not self-propelled and 
therefore had to be shifted from one loca- 
tion to another by a launch, which also 
transported explosives and supplies. After 
the drill boat was spotted, anchors, at- 
tached to several hundred feet of line, 
were dropped riverward and upstream 


CONSTRUCTING A DIKE 
The excavated material was towed to the sites of the dikes was used to build the dikes up to a point a few feet above 
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and lines were run to shore, thus permitting 
it to be moved crosswise of the current 
throughout the working area. Usually a 
long head line was run to some point up- 
stream to prevent the vessel from drifting 
down with the current while being moved 
in or out. All these lines were operated 
from an air-powered winch at the bow and 
a manually operated capstan at the stern. 


water level and a second one completed the crown. 
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DRILL RUNWAY 


Below is shown a section of the 75-foot track along which 
the drills are moved by rack-and-gear mechanisms. i 
track is marked at 1-foot intervals to assist in spotting the 
holes with accuracy. An air-line outlet is located at the 
center of the span traversed by each drill rig, and the hose 
connection reaches to the end of its zone of travel. 


OUTRIGGER PLATFORMS 
An outrigger platform and steps were constructed at the base of each drill tower 
for the workmen. This picture shows two drills in the raised position with the “mud 
pots” and 4-inch sand poe visible. While the holes are being drilled and loaded 


with powder they are 


The superstructure of the drill boat is a 
l-story wooden housing divided into two 
sections. One of these is suitably out- 
fitted as an office, and the other larger 
Space contains the main air compressor, 
Which has a capacity of 1,000 cfm. and is 
driven by a 210-hp. oil engine, a small 

ic-driven compressor that supplies 
starting air for the engine, a main air re- 
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owered so as to keep out mud and sand. 


ceiver that furnishes air for the drills, a 
10-kw. generator for the lighting system, 
a clear-water system, and a workbench, 
storage bins, and cabinets for parts, tools, 
and eqvipment. Two 1,500-gallon fuel 
tanks are built into the hull. 

Before actual drilling could be under- 
taken it was first necessary to remove any 
excessive overburden with a dipper dredge, 


of which two were on the job. These 
sufficed for gravel and loose rock; but 
where a heavy overburden of sand was - 
encountered, one of the District’s dust- 
pan-type dredges was called into service. 
The material was spoiled along the river 
bank shoreward of the rectified channel 
line. With these preliminary operations 
finished, drilling could be started. The 
boat carried a reel and a tag line at each 
end, the latter being marked off at 7- or 
10-foot intervals, depending upon whether 
succeeding rows of holes were to be put 
down on 7- or 10-foot centers. This 
method obviated surveying each time the 
vessel took up a new drilling position. The 
spacing of the holes in the longitudinal 
direction was done by shifting the drill 
towers back and forth on their track, 
which previously had been marked at 1- 
foot intervals. Therefore, with this one 
set-up of tag lines and shore stations, it 
was possible for the drill boat to cover an 
area 75 feet long and up to 250 feet wide— 
the maximum width of the rock areas. 
Inasmuch as the rock in the lower Mis- 
souri is nearly all limestone, though of 
varying degrees of hardness and stratifi- 
cation, the spacing of the drill holes varied 
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DREDGING OPERATIONS 


It was originally expected that one 41/- 
cubic-yard dredge would be capable 
of handling all the material drilled and 
blasted; but after a few weeks it was 
found that it could not keep up with the 
drill boat. A second 4-cubic-yard 
dredge was therefore put in service. 
The pictures show one of the units 
working in the river and a close-up 
of a dipper dumping its load on a barge. 


from 7x7 feet to 7x10, 10x10, and 10x12 
feet, the wider intervals predominating. 
The holes were staggered so that those in 
one row would not fall directly in line with 
those in the preceding one. The side slope 
was obtained by drilling the first row 
short of the regular depth. This worked 
very well because the shoreward edge of 
the channel invariably had a heavy face of 
rock, often as much as 9 or 10 feet. On 
the riverward side, however, the last row 
of holes often had a foot or less of rock 
above grade, and overdepth drilling had 
to be increased to 5 feet or more to make 
sure of shattering all the rock between 
holes. 

Each hole was loaded with dynamite as 
soon as it was drilled and then wired in 
series to the adjacent hole. As in all 
subaqueous blasting, particular care was 
exercised to make all wire connections 
waterproof in order to eliminate short 
circuits. The drill bits used were 314 
inches in diameter when new (their size 
was gradually reduced by resharpening), 
permitting the holes to be loaded with 244- 
or 3-inch sticks of dynamite. Electric 
blasting caps served throughout. When 
a section of from 20 to 100 holes was 
drilled, the launch moved the drill boat to 
a safe distance and the charge was fired 
with a plunger-type detonator. To insure 
removal of the rock to grade, the holes 
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were drilled 3 to 4 feet overdepth, and the 
dynamite charge was varied from 114 
to 2 pounds per linear foot of hole. 

The diversified structure of the rock 
presented other problems which necessi- 
tated changes in the spacing of the drill 
holes or in the amount of overdepth drill- 
ing. Inasmuch as a clay seam near the 
bottom of a hole might have allowed the 
force of the blast to be dissipated through 
the seam, it was the practice to stop such 
holes at the top of the seam and to put a 
little heavier load in the upper part. In 
some localities the upper foot or so failed 
to shatter, although the rock below was 
thoroughly broken up, giving the im- 
pression, when the dredges moved in, that 
the area was not blasted. However, once 
the dredge succeeded in getting the dipper 
teeth under the large top slabs, digging 
was comparatively easy. Fissures in the 
rock also impeded progress because the 
drill steels occasionally became jammed. 
However, in most instances it was possible 
to recover them by unscrewing them from 
the detachable bits. 

In certain areas the water was too 
shallow during the dry season to float the 
drill boat over the higher rocks. When a 
rise did not occur before the work in that 
locality was completed, the holes were put 
down with an air-driven drill from a 
shallow-draft pontoon. This slowed up 





operations and also limited the size both 
of the hole and of the charge that could be 
placed in it. Some of the large submerged 
boulders encountered, slabs of approxi- 
mately 5x15x25 feet, had to be removed 
by aid of the drill boat. Smaller ones were 
rolled to shallow water or to the bank by 
the dredges and were broken up there by 
dobying. 

Four-point, 3'4-inch-gauge, side-hole 
Jackbits were used exclusively and re- 
ground as required. The average bit was 
good for four or five regrinds, and gave 
approximately 40 feet of drill hole per 
grind. The extremely hard rock strata 
often wore the drill bits down in 6 linear 
feet of drilling, and under such severe 
service even resharpening could not pro- 
long their life to any great extent. When 
they were worn down to 2!4 inches they 
were discarded. In one area a type of jack 
ore—a hard limestone and flint formation 
impregnated with lead and zinc sulphide— 
was encountered, and this lodged in the 
wing clearance spaces, locking the bits and 
steels in the holes. Most of the steel break- 
age and loss occurred in this locality. 
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Many of the difficulties experienced 
were due to natural factors such as vari- 
able river and channel conditions and 
yariations in the density and composition 
of the material removed. One of the most 
annoying situations developed at the be- 
ginning of the season. The Missouri sud- 
denly rose and brought downstream heavy 
drift that sometimes lodged against the 
wires connected to the blasting caps, often 
breaking them. Locating these wires and 
repairing them resulted in considerable 
loss of time. This problem was solved by 
employing blasting caps with especially 
strong wire and heavy double insulation. 
However, when the river was so high that 
the longest drill steel on hand could not 
reach the desired depth, operations had to 
be suspended until the water receded. 

Each job had to be planned carefully so 
that the drill boat could be kept well in 
advance of the dredges and of the two 
draglines that were used to build the dikes 
adjacent to the areas being dredged. Be- 
fore operations were begun, it was ex- 
pected that the vessel would be able to 
keep one 4!4-cubic-yard dipper dredge 
busy. However, after a few weeks, the 
dredge fell so far behind that an additional 
one with a capacity of 4 cubic yards was 
transferred to the site. Even then the 
boat had no difficulty in drilling and blast- 
ing enough material to keep ahead of the 
dredging equipment. In fact, while the 
two dredges were clearing away the rock 
in the next to the last of the eight areas, a 
large floating dragline was put to work re- 
moving the blasted material on the last 
job of the season. This dragline is mounted 
on two steel barges welded together to 
form a 60x120-foot base. It is steam pow- 
ered; provided with a 6!4-cubic-yard, 
high-arch bucket attached to a 1!4-inch 
cable; and has a 185-foot boom that en- 
ables it to dig over a large area. It was 
anchored by four 14-inch cables that 
were run to deadmen on shore and to 
piling driven into the river bed. The re- 
mainder of the plant consisted of a shop 
boat, several launches, fuel barges, and 
barges for transporting rock. The men 
were housed on quarterboats that followed 
the work; and a radio receiver and 
transmitter on one of the latter kept the 
District office in continual touch with the 
operations. 

Following the blasting of a sizable sec- 
tion, the dredges moved in and started 
picking up the material. It was found 
that one dredge, in the case of a heavy 
face of rock, could clean up a cut about 20 
feet wide. The cuts were made length- 
wise of the working area, starting on the 
outside and moving progréssively shore- 
ward. The rock was loaded on barges and 
towed to the sites of the dikes where the 
draglines unloaded it. As most of the sites 
Were out in the water, it proved to be more 
efficient to use one dragline to build the 
base up to a few feet above the surface of 
the water and to complete the crown with 
the other dragline following at a safe dis- 


August, 1941 


tance. The center lines for the dikes were 
determined by projecting lines from stakes 


which had been set on the bank. 


On the last job, which involved the re- 
moval of 60,000 cubic yards of material, 
the large floating dragline could, because 
of its long boom, place the rock directly 
on the dike line and therefore turned out 
to be the most economical of the ex- 
cavating equipment used. But even so it 
could not keep pace with the drill boat 
when both were operating on a 24-hour-a- 
day basis. The specifications covering this 
area called for two dikes with wide crowns 
measuring 24 and 45 feet. In this case the 
floating dragline and the unloading drag- 
line were supplemented by a bulldozer 
to spread the spoil. 

When each job was completed, the 
entire area was checked for high spots by 
sweeping it with a barge from which a 
railroad rail was suspended at a fixed 
point below the surface of the water. For 
the purpose of keeping track of the drill 
boat’s performance, it was supplied with 
mimeographed sheets showing the ar- 
rangement of the holes. By marking the 
holes in different colors, one for each of 
the three shifts employed, it was possible 
to determine how many each drilled in the 
course of a day. With the number of the 
range and the elevation of the rock at each 
hole filled in, these sheets represented a 
correct and graphic day-by-day record of 
the work. As the rock was cleared away 
the dredges took soundings. These after- 
dredging soundings provided the addition- 
al information needed to arrive at the 
quantities removed in the respective cross 
sections and to complete the progress 
charts and the daily reports of operations. 
The dredges checked their distance from 





the channel line by tag line or stadia 
measurement and noted their advance by 
the perpendicular range stakes. In this 
same way, whenever a high spot was 
found, it could be accurately shown on the 
map for redrilling. 

The working season extended from 
March 16, 1940, to January 31, 1941, a 
total of 322 days. Throughout thissperiod 
the plant operated 24 hours a day with 70 
days lost time, as follows: five for repairs, 
eight at Christmas, and the 57 others be- 
cause of high water and transferring be- 
tween jobs. A total of 23,781 holes was 
drilled, or 170,616 linear feet, an average 
of 7.2 linear feet per hole. The average 
depth of hole below grade was 3.2 feet. Of 
the total time the drill boat was considered 
in operation, 48.2 per cent—2,856 hours— 
was spent in active drilling and the re- 
mainder in loading holes, blasting, moving 
to new set-ups, and repairing broken 
wires. In addition to the 394,710 cubic 
yards blasted, the dredges and floating 
dragline removed 14,547 cubic yards of 
material suitable for dike building and 
178,374 cubic yards of overburden, mak- 
ing a total of 587,631 cubic yards dredged. 
Of this amount the floating dragline is 
credited with having moved approxi- 
mately 70,000 cubic yards. The results 
obtained exceeded expectations, both in 
the amount of work accomplished and in 
the low operating cost. 

The completion of this step in the 
stabilization of the Missouri by the U. S. 
Army Engineers has given the river 
a channel throughout the rock areas deep 
enough to accommodate shipping not 
only under the present program, which 
calls for a depth of 6 feet, but also in the 
event a 9-foot channel is authorized. 





DRILL-TOWER BASE 
Each of the three drill towers is fitted with three I-R air hoists—two size EU units 
and one size D6U. One of the former raises and lowers the main column on which 
the drill slabback is carried, and the other is used to operate the rack-and-gear 


mechanism 
handles the 


which the tower is moved along the 75-foot track. The D6U hoist 
back drill mounting on the column. 





Courtesy Wabash Appliance Corporation 


INFRARED LAMPS 


The two clear lamps are used in con- 
nection with either gold-plated or 
aluminum reflectors, while the one in 
the foreground is a new bulb of the 
Birdseye type and is a combination 
heat unit and reflector. It is lined with 
pure silver and is protected by an air- 
tight seal against oxidation and the 
infiltration of dust and fumes. Where 
the ordinary incandescent lamp is 
made to give the greatest possible per- 
centage of light in the visible lrange, 
these special lamps are designed to do 
just the reverse. They operate at much 
lower temperatures and develop in- 
frared energy at wave lengths possess- 
ing high powers of penetration. 


NYONE who keeps abreast of 
A= developments in the equip- 

ment field may have been struck 
by the frequency with which infrared 
lamps have lately been mentioned in 
trade and technical magazines. Most of 
us associate them with doctors’ offices 
where individual lamps are used to bake 
aching joints; but today they are to be 
found in batteries, ranging from a few to 
many bulbs, in a wide variety of manu- 
facturing establishments where the oper- 
ations involve the drying or baking of 
paints, lacquers, enamels, etc. The ap- 
plication of infrared light to this class of 
work was originated by the Ford Motor 
Company and was, to quote the latter, 
“born of necessity.” 

In the early days of the automobile 
industry, the cars were finished with 
oleoresinous varnishes. They were not 
satisfactory because they took days to put 
on and soon showed signs of wear. Nitro- 
cellulose lacquers followed. They were an 
improvement in that they could be ap- 
plied in hours instead of days, and surfaces 
so finished could be depended upon not to 
lose that new look for some months, at 
least. The search for something that 
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Courtesy Ault & Wiborg Corporation 


would have a much longer life under 
service conditions continued, and it was 
found in synthetic resin enamel of the 
alkyd type. This high-luster finish pos- 
sesses another advantage over those men- 
tioned in that it can be put on so smoothly 
that it is not necessary to sand and polish 
the final coat. However, where lacquers 
dry by evaporation of the solvent (air 
drying) and undergo no change the while, 
the enamel has to be baked on and 
changes both chemically and physically 
in the course of the process. Here was an 
obstacle that had to be overcome before 


fi. M. Hoffmann 


Infrared Lamps Eliminate 
a Bottleneek in Industry 


Courtesy Link-Belt Company 


DIFFERENT APPLICATIONS 


The arrangements of the infrared lights 
are as varied as the products treated. 
At the left we see a double bank of 
lamps, numbering 144 units, baking 
the finish on part of a file case being 
carried through the “‘oven”’ by an over- 
head conveyor. It is installed in the 
plant of the Steel Storage File Com- 
pany. Above is a section of the finish- 
ing department of the Fluid Oil Burner 
Division of the Anchor Post Fence 
Company, showing one of the infrared 
heating units in use there. It operates 
in connection with a spray booth where 
panels for furnaces are coated. The 
drier is made up of 96 infrared lamps 
and straddles a 25-foot-long conveyor 
for a distance of 1l feet. Traveling 1 
foot a minute, the work reaches the 
discharge end cool enough to handle. 


it could be put to practical use in the 
automobile industry. 

In the course of manufacture, finished 
bodies, especially, sometimes get scratched 
or are otherwise slightly marred. These im- 
perfections have to be removed. In the 
case of lacquers, all that is required is to 
give the damaged area another coat. But 
to do a proper repair job with enamel, 
the part must again be passed through the 
drying oven, with the result that most of 
the finish is double baked while the fresh 
enamel is single baked. This produced 4 
mottled effect and it was difficult to 
match colors, which are so popular today. 
The question was how to prevent over- 
baking either from the time or the tem 
perature standpoint. Application of heat 
locally seemed to be the answer. 

Without going into details, this w4 
finally done successfully by means of it 
frared lamps. “At that time,’ to quote 
Mr. J. L. McCloud of the Ford Motor 
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Company, “it was customary to bake the 
finishes for one hour at 225°F., and if 
necessary we would have been glad to be 
able to repair mars in the same period. 
However, with these infrared carbon- 
filament lamps the time to bake was re- 
duced by 90 per cent if the color was such 
that the radiator or electric light could be 
placed close to the surface. Obviously, we 
had the missing link to the program of 
employing synthetic resin enamel.” 

Of the different methods of applying 
heat, radiation has been found to be the 
best for the purpose, although induction 
heating is suitable for symmetrical ob- 
jects that can be completely surrounded 
with coils. All electric bulbs give off in- 
frared rays; but tests proved that where a 
carbon-filament lamp will heat a panel to 
300°F. in a stated interval, a tungsten- 
filament lamp will bring it to a tempera- 
ture of only 280°. As the rate at which 
energy is radiated is proportional to the 
difference in temperature between the 
radiator and the surface being heated, 
the more efficient the heating units the 
shorter the baking period. 


Reflectors serve to intensify and to focus 
the light. The first ones were made of 
aluminum; but they were discarded when 
it was found that they soon became dull. 
Today, gold-plated reflectors are generally 
used because that metal is a good reflector 
in the infrared region, does not discolor 
nor lose its brilliance even in dusty at- 
mospheres, and is not affected by the 
strong alkalies that are needed to remove 
the paint that is sometimes spattered on 
the reflectors from the nearby spray 
booths. Furthermore, the heat loss is in- 
appreciable, in fact one can stand back of 
or alongside an “‘oven’”’ of infrared lamps 
and feel no discomfort. This probably ex- 
plains why the workmen call it “‘heatless 
heat.” In addition to these advantages, 
the batteries of incandescent bulbs con- 
sume power only during the baking proc- 
ess, whereas it is necessary with con- 
ventional drying ovens to maintain heat 
not only during the operating period but 
also during the “‘stand-by”’ time. 
Following the initial small-scale use of 
infrared lamps by F . J. Groven in 1932-33, 
the Ford Motor Company built a “light 





Courtesy Ford Motor Company 


HEATLESS HEAT 


These myriads of infrared lamps—6,048 to be exact—bake the prime coat on an 
automobile body in eleven minutes, and yet a person exposed to the rays feels 


no heat unless carrying metal. 
matic switc 
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The latter, by interrupting the electromagnetic 
flow set up by 3-phase current fed into coils of wire pe show gp p 
is heated «! induction. The tunnel is 126 feet long 


generators, 


10 feet , and auto- 


es do not turn on the lights until the body is inside the baking oven. 





cave” large enough to accommodate an 
automobile body. The inner walls were 
covered with closely spaced lamps that 
completely surrounded the body when the 
doors of the oven were closed, leaving an 
intervening space varying from 12 to 18 
inches. Subsequently, a series of mobile 
clamshell ovens was installed in the 
Rouge plant. Between the hinged sec- 
tions of the clamshell ran a conveyor on 
which bodies ready for baking were hung, 
and as one entered a drying unit the 
halves closed about it and moved along 
with it until the predetermined baking 
period had elapsed. This type had one 
drawback: the entire system had to be 
reconstructed with each change in auto- 
mobile style or length. Today, myriads 
of infrared lamps are arranged in the form 
of a tunnel and serve to bake oleoresinous 
prime coats on bodies, doing the work in 
eleven minutes at a temperature of more 
than 250°F., as contrasted with one hour 
by the old method. It is not used in the 
case of the final enamel coat because car 
bodies are not symmetrical and many 
colors are susceptible to temperature dif- 
ferences. This does not apply to smaller 
and symmetrical parts such as steering- 
post columns, wheels, etc. The oven for 
the former is connected to the spray 
booth, and the conveyor which carries 
the coated columns through them is 
equipped with holders that turn them 
continually, the rate of rotation being 
slowed down when the banks of infrared 
lamps are reached. It takes but three 
minutes to do the job, as against one hour 
with the former oil-fired ovens. Wheels, 
and steering wheels are sent through long 
tubes that are studded with lights and in 
which, because of multiple refiection, the 
hub is heated as fast as the rim. 

So far we have dealt only with metal ob- 
jects; but rubber, wood, plastic, and even 
paper as it comes from printing presses 
can be similarly treated. Ford steering 
wheels, for example, are made of rubber 
with a steel core and are given a high- 
luster finish of special enamel that is 
baked in less than twelve minutes under 
the action of infrared light. It used to 
take two hours to do the work. This great 
reduction in time is attributable to the 
fact that infrared rays penetrate the prime 
or finish and heat the underlying materi- 
al, thus really drying from the inside out. 

It is the phenomenal speed with which 
this baking process operates that is re- 
sponsible for its introduction in a wide 
variety of plants making everything from 
novelties and buttons to large products, 
of which the automobile isa striking ex- 
ample. The baking units of course differ 
with the size and shape of the commodity, 
and, according to Mr. McCloud, “There 
are no special requirements for coatings 
to be used with infrared baking. Any 
paint whose drying is accelerated by heat 
may be dried in infrared light.” 


We are indebted to the Ford Motor Company for 
the facts contained in this article. 
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TEXAS CITY REFINERY 


This plant of the Pan American Refining Corporation includes the first commercial 
hydroforming unit, which is shown near the upper right-hand edge of the picture. 
All the low-octane heavy naphtha from two 40,000-barrel cracking units and from 
miscellaneous topping operations is converted to high-octane gasoline. 


HILE the use of catalysts to 

y \ ) promote chemical reactions dates 

back almost to the beginning of 
chemical knowledge, it is only in the past 
five years that catalytic-petroleum-refin- 
ing processes have found wide commercial 
application in the United States. The 
most recent addition to this growing 
family is the hydroforming process, so 
named because it is a catalytic process for 
“‘reforming”’ or converting low-octane to 
high-octane gasolines at high temperatures 
in the presence of hydrogen gas. 

The first commercial hydroforming 
plant was placed in operation recently at 
the Texas City, Tex., refinery of the Pan 
American Refining Corporation. It is 
capable of reforming daily about 7,500 
barrels of 40-45 octane heavy naphtha to 
an 80 per cent yield of about 80 octane 
ASTM gasoline. The unit is designed to 
take all the low-octane heavy naphtha 
produced by the two largest cracking 
units in the world (capacity about 40,000 
barrels per stream day each), in addition 
to small amounts of heavy naphtha ob- 
tained from miscellaneous crude topping 
operations. The product from the Texas 
City plant will be blended into the prin- 
cipal grades of gasoline marketed by the 
American Oil Company. 

Because the hydroforming process ne- 
cessitates carrying on a reaction in the 
presence of hydrogen, it might seem to be 
closely related to the hydrogenation 
process. This is not the case, however. 
Hydrogenation reactions involve the addi- 
tion of hydrogen to hydrocarbon mole- 
cules, whereas the net effect on the hy- 
droforming process is to dehydrogenate— 
that is, to take hydrogen away from hy- 
drocarbon molecules. Part of the hydro- 
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gen thus produced is recirculated with the 
fresh feed to control the rate and extent 
of the dehydrogenation reaction. The 
most important property of the hydro- 
forming catalyst is the one that causes 
ring-closure along with dehydrogenation, 
resulting in a yield that contains a high 
percentage of aromatic hydrocarbons and 
only a small quantity of aliphatic unsat- 
urates. Consequently the product is un- 
usually stable and, in the case of the Texas 
City plant, is blended directly into fin- 
ished gasoline. ~ 

While the Texas City plant presented 

some difficult engineering problems, the 
process flow is relatively simple. The fresh 
feed, consisting of a 40-45 octane heavy 
naphtha, is preheated by heat exchange 
with hot reaction products and sent to a 
combination naphtha and recycle-gas pre- 
heater furnace. A hydrogen-rich recycle- 
gas stream from a gas separator also is 
preheated by heat exchange and passed 
through a separate coil in the preheater 
furnace which heats it to a high tempera- 
ture. The two streams issuing from the 
furnace are then mixed and fed to the 
catalytic reactors which are under sub- 
stantial pressure. 

The hot reaction products leaving the 
catalytic reactors are partially cooled by 
heat exchange with cold-naphtha feed 
and other products. They are then cooled 
to normal temperature and sent to a gas 
separator. Part of the gas from the sep- 
arator is used as recycle gas, and the re- 
mainder goes to the refinery fuel system. 
The liquid from the gas separator is 
pumped first to a stabilizer tower where 
the last traces of gas are extracted, and 
next to a rerun tower where a small 
amount of heavy polymer is removed. 




























































































Reforming (poli 
D. 9. Smith W. M 


The product from the rerun tower is de- 
livered to storage from which it is taken 
for blending into finished gasoline. 
During the course of the hydroforming 
reaction a small quantity of coke is de- 
posited on the catalyst. As the amount of 
coke increases, the activity of the catalyst 
gradually decreases, and it is necessary to 
remove a catalytic reactor from service 
periodically and burn off the coke in order 
to restore catalyst activity. Burning 
done by recirculating flue gas through the 
reactors, the rate of burning being con- 
trolled by ‘adding small quantities of alt 
to the flue gas. Reactivation is 
out at an elevated pressure and at care 
fully controlled temperatures. 


"Vice-president, Pan American Refining Corp. 
**T echnical Assistant, Pan American Refining Corp. 
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The Texas City plant has two large 
catalytic reactors. These are in service 
alternately—one being on stream for reac- 
tivation and one off at all times. In laying 
out the plant care was taken to avoid 
thermal cracking of the naphtha before 
coming in contact with the catalyst 
because that would decrease both the 
yield and octane and result in excessive 
coke deposition. 

The design of the recycle-gas-stream 
and reactivation systems was a complicat- 
ed one from an economic standpoint be- 
Cause, for any given octane level, coke 
deposition is a function of the amount of 
Tecycle gas and of the hydrogen concen- 
tration of the recycle gas. Consequently, 
the size of the reactivation system is de- 
Pendent on the size of the recycle-gas 
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FLUE GAS RECIRCULATOR AND COMPRESSORS 








An Ingersoll-Rand turboblower (left) recirculates flue gas through the reactors 
to burn coke off of the catalyst and to reactivate the latter. The rate of burning is 
controlled by adding small amounts of air to the flue gas. The temperature of the 
gas reaches as high as 750 F., and special materials were incorporated in the blower 
to resist creep and corrosion. The blower has a capacity of 12,000 cfm. and is driven 
at 6,100 rpm. by a 1,215-hp. steam turbine. The three Ingersoll-Rand compressors 
shown above perform essential services in connection with the hydroforming proc- 
ess. The 2-stage machine at the left compresses air that joins the stream of com- 
pressed flue gas used in reactivating the catalyst. The two single-stage units at 


the right handle recycle gas. 





system. This problem, in addition to 
many others in connection with the de- 
sign, was made more difficult by the fact 
that the development of the process did 
not go through the usual stages of pilot 
plant to semicommercial plant and, 
finally, to full-scale plant. Practically all 
the data used had to be obtained from 
laboratory operation. 

The reactivation system is entirely 
automatic and is controlled through a 
time-cycle mechanism. Because of the 
relatively long reactivation and on-stream 
periods, that mechanism is also used to 
alter conditions in fractionating towers to 
take care of variations in product quality 
with changing catalyst activity. The hy- 
droforming process as installed is a de- 
velopment of the research organizations 
of several companies, including primarily 
the M. W. Kellogg Company, The Stand- 
ard Oil Development Company, and the 
Standard Oil Company (Indiana). The 
Texas City plant was designed by en- 
gineers of the M. W. Kellogg Company in 
collaboration with engineers of the Pan 
American Refining Corporation and the 
Standard Oil Company (Indiana). Con- 
struction work was done by the Kellogg 
Company. The unit is being operated 
under patent license from the Standard 
Catalytic Company which has important 
patent rights for this and related processes. 

Although the hydroforming process is 
sufficiently flexible to produce gasolines 
over a wide range of octane numbers up 
to 90 ASTM, the conditions selected for 
the Texas City plant were those that 
would yield 80 per cent of an 80 ASTM 
octane gasoline. Typical charge and prod- 
uct inspections are as follows: 


Cuarce Propucr 
Gane "RGD cid ccoe ces 51.4 51.3 


Octane Number, ASTM... 47.2 . 77.0 
Reid vapor pressure...... 0.4 8.2 
Initial boiling point, °F... 222.0 99.0 
16 per GONE Boiss «ois nie ae 250.0 174.0 
bk Pe reer 292.0 270.0 
OO tr COMB Ais oe os ewe 367.0 339.0 
Maxie °F i.. .> 6i0cae 436.0 368.0 


The foregoing inspections show substan- 
tial increases in octane number and vola- 
tility, with a slight decrease in gravity, 
thus indicating the presence of aromatics. 
Analysis reveals that the product con- 
tains 40 to 50 per cent of aromatics, of 
which from 15 to 20 per cent is toluene 
while most of the remainder consists of 
xylenes and higher aromatics. 

Although the principal application of 
the hydroforming process undoubtedly 
will be the production of high-octane 
motor-car gasolines, it is of a nature that 
will make it of importance to petroleum 
refiners in other directions. The process 
is sufficiently flexible so that either 
straight-run or cracked gasolines may be 
reformed; and, in general, the yield re- 
quires no treatment to render it suitable 
for the market. By changing operating 
conditions, the hydroforming process can 
produce a high-grade aviation gasoline, 
or it can be modified to give a product 
having upwards of 80 per cent aromatics. 
This latter phase of the process is par- 
ticularly vital from a military standpoint, 
as it affords a means of substantially aug- 
menting the country’s toluene output. In 
1939 the total yield of toluene in the 
United States was 20,000,000 gallons. The 
toluene content of the product from the 
Texas City plant alone is equivalent to 
5,000,000 gallons annually. 
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Canadian River in Oklahoma rose 

to flood stage, inundated streets in 
Oklahoma City, and did damage there and 
elsewhere that totaled several hundred 
thousand dollars. That October, 1923, 
flood was the worst of a series of latter-day 
rampages by the river and led to a study 
of the stream and its tributaries with a 
view toerecting suitable control structures. 
Near Fort Supply, Okla., on Wolf Creek, 


Hyession years ago the North 







































EXCAVATING 


In rocky areas of the 5 alg excavating is being done by 

ills. Air for this purpose and f 
operating various pneumatic tools is supplied by several 
late-model Ingersoll-Rand portable compressors. 
material is loaded by diesel-powered shovels into 15-cubic- 


drilling with wagon 


yard Trac-Trucks. 
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Fort Supply Dam 











the Federal Government is now complet- 
ing an $8,500,000 dam that is expected 
to aid materially in curbing excessively 
high water in the North Canadian. 

The river angles across Oklahoma ona 
southeasterly course and enters the Ar- 
kansas near the eastern border of the 
state a few miles from Muskogee. The 
North Canadian has its source in the 
foothills of the New Mexico Rockies and 
is known as Beaver Creek in its upper 
reaches. Near Fort Supply, in north- 
western Oklahoma, it is joined by Wolf 
Creek. The latter rises in the Texas Pan- 
handle. Although it is only 85 miles long, 
it falls at an average rate of 10 feet per 
mile, and the runoff from its 1,473 square 
miles of watershed swells it far beyond 
its normal volume in periods of heavy 
rainfall. In 1923 the precipitation during 
six days, following a month of abnormal 


OUTLET WORKS 


Provision is being made for drawing down the reservoir 
level as desired by releasing water through gates. At the 
top is the channel on the upstream side of the dam leading 
toJthe discharge gates. The conduit extending from the 
latter to the downstream toe of the dam is shown above, at 
the left. The conduit will be 1,400 feet long and have a 
cross section of approximately 55 square feet. 
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rainfall, totaled 4.34 inches. At Fort 
Supply the flow of Wolf Creek reached 
a peak of 45,000 second-feet, and it was 
this sudden influx to the North Canadian 
that largely caused the latter stream to 
overflow its banks in Oklahoma City, 
157 miles downstream. 

Although general investigations were 
made, no definite action looking towards 
a correction of the situation was taken 
until 1936, when topographic surveys for 
a reservoir site were run and geological 
explorations of the proposed dam site 
were made with funds provided by the 
Federal Emergency Relief Administra- 
tion. In the course of the following year 
engineering studies of a dam and spillway 
were undertaken; and upon approval of 
the flood-control project by the authorities 
in Washington operations were started in 
the spring of 1938 with the building of a 
camp to house workers. 

The dam is located at a point 3 miles 
above the junction of Wolf Creek and the 
North Canadian River. It is an earth-fill 
structure 244 miles long and having a 
maximum height of 8114 feet. It includes 
a drainage system to give the structure, 
outlet works, and concrete spillway in- 
creased stability. The work was divided 
into three parts, each covered by a sepa- 
rate contract. The first of these included 
rough excavation of the spillway section 
and the placing of most of the earth fill; 
the second the construction of the outlet 
works; and the third, which is now in prog- 
ress, the completion of the dam, placing 
of riprap, and erection of a gate tower for 
the outlet works. 

The initial contract was awarded on 
October 3, 1938, to Morrison-Knudsen 
Company and W. C. Cole on a bid of 
$1,544,000, and was completed seven 
months ahead of the time limit set. It 
involved the placing of approximately 
3,288,000 cubic yards of fill, of which 
2,350,000 cubic yards was taken from the 
spillway excavation and 938,000 cubic 
yards from borrow areas. Different kinds 
of material were used. The section of the 
dam upstream from the axis is of earth 
that is classed as impervious, and a thin 
horizontal layer of the same material ex- 
tends to the drainage system incorpo- 
tated in the structure. It is composed 
largely of poorly consolidated sandy and 
dayey silt and silty clays. The center of 
the dam is a composite section of pervious 
and impervious, rolled random material. 
The downstream section is made up of 

pervious material. In placing the fill, the 
Seneral procedure was to dump, spread, 
and wet it, and then to compact each layer 
tight times with sheep’s-foot rollers exert- 
ing a pressure of 500 pounds per square 
neh of tamping foot. 

3 drainage system runs lengthwise of 
ihe dam base in the pervious downstream 
section and is designed to prevent weaken- 
ing of the internal structure by percolating 
Water and also to eliminate seepage at the 

am toe. It consists of a contin- 
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uous, perforated, bitumen-coated, cor- 
rugated metal pipe laid in a trench and 
embedded in four courses of filter mate- 
rials composed of fine sand, coarse sand, 
gravel, and rock. The pipe ranges in diam- 
eter from 21 inches at the eastern end 
of the dam to 42 inches at its outlet,where 
it discharges into a conduit stilling basin. 

The second contract, covering the out- 
let works and amounting to $586,000, 
was carried out by the Uvalde Construc- 
tion Company and the Keliher Construc- 
tion Company between December, 1939, 
and the summer of 1940. The outlet is 
benched into the slope of the left abut- 
ment of the dam. On the upstream side an 
intake channel leads to the entrance of 
the gate passages. Then comes the gate 
structure with its operating machinery. 
Downstream from the gates, in the order 
given, are a transitory section connecting 
the gate passages with the conduit proper, 
an egg-shaped conduit 1,400 feet long and 
having a cross section equal to the area of 
a circle 17.7 feet in diameter, and a stilling 
basin with a flared apron, two rows of 
stepped baffle piers, and a continuous 
stepped end sill. 

The third contract, which is now under- 
way and which is scheduled to be com- 
pleted before the end of the year, was 
awarded to Leo Sanders, of Oklahoma 
City, who is perhaps Oklahoma’s fore- 
most contractor in the dam-construction 
field. It amounts to $2,920,000. His forces 
are engaged in building a concrete weir- 
type spillway, setting the gates in the out- 
let works, filling in the gap between the 
dam and the spillway, and in placing rip- 
rap on both the upstream and downstream 
slopes of the earth-fill structure. It is being 
built up approximately 2 feet thick by 
laying 18-inch stones on a blanket of 
gravel and crushed rock. This will serve 
to protect the lake area against wave 


DRAINAGE PIPE 


A section of the pipe that runs length- 
wise of the dam downstream from the 
axis to collect percolating water and 
to lead it to the outlet conduit. 








action and sloughing and the exposed face 
against erosion by wind and rain. 

The concrete spillway is of the chute 
type and will provide means for the dis- 
charge of overflow water around the left 
end of the dam to the valley below. It is 
to be 800 feet long and 540 feet wide, and 
will have a control weir of concrete at its 
upper end and a stilling basin at its lower 
end. Excavating of the spillway founda- 
tion involves considerable rock drilling, 
with conglomerate one of the predominat- 
ing materials to be removed. This is be- 
ing done with X-71 drills on wagon mount- 
ings, efforts to put in horizontal holes 
having proved unsuccessful. Compressed 
air for operating the machines is supplied 
by three Ingersoll-Rand Mobilair portable 
compressors, two Model 315’s and one 
K-500. The rock encountered is spotty, 
and numerous large boulders and clay 
seams add to the drilling and blasting 
problem. Hercules explosives are being 
used. The broken rock is loaded by Bucy- 
rus-Erie 2!%-cubic-yard diesel-powered 
shovels at the rate of 300 cubic yards an 
hour into Euclid Trac-Trucks having a 
capacity of 15 cubic yards. The material 
devoid of rock is largely clay and is being 
excavated with Gar Wood scrapers drawn 
by Allis Chalmers tractors. Keys and 
trenches are cut with pneumatic saws, and 
subgrading is finished with air-driven 
paving breakers and chisels. 

The contract calls for the placing of 
more than 100,000 cubic yards of concrete. 
Aggregates are being transported by rail- 
road from the Dolese stone quarries and 
from the Jackson-Squires sand and gravel 
plant at Camargo, Okla. The contents of 
the cars are automatically dumped into 
track hoppers from which the materials 
are moved by radial belt conveyors to 
stock piles. Beneath the latter are tunnels 
from which the aggregates are fed on to 
conveyors that transport them to the con- 
crete batching plant as required. There 
they are proportioned by a Johnson auto- 
matic plant with a capacity of 100 cubic 
yards an hour and discharged into trucks 
that haul them to Rex and Ransome paver 
mixers stationed at the placement sites. 
The concrete is poured into Blaw-Knox 
forms, is vibrated pneumatically, and fin- 
ished with Blaw-Knox equipment. Backfill 
placed behind finished spillway walls is 
tamped with I-R tampers and pavement 
breakers. All the air-operated tools are 
furnished with air from Model 210 I-R 
portable compressors. 

When filled, the reservoir will impound 
102,000 acre-feet of water and will cover 
approximately 6,500 acres. No towns, 
highways, railroads, or valuable lands will 
be inundated. It is expected that the lake 
will become a recreation area and a wild- 
life preserve.. The work is known as the 
Fort Supply Project and is being carried 
out under the supervision of the U. 8S. 
Engineer office at Tulsa, Okla., in charge 
of Maj. H. A. Montgomery, district en- 
gineer. F. M. Newell is resident engineer. 
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Al Pflueger shown manipulating an air brush in his marine 
taxidermy shop in Miami, Fla. The specimen is suspended 





PAINTING A BLACK-TIP SHARK 


by a wire. By mastering the techni 
spray guns Pflueger has become a world leader in his line. 


e of painting with 


Air Brush Revives Marine Taxidermy 


VER SINCE marine taxidermists be- 

gan mounting game fish such as mar- 
lin, dolphin, tuna, tarpon, and sailfish, 
the task of painting the specimens with 
hand brushes has been a particularly 
onerous one. Efforts to duplicate coloring 
so that the mount would appear realistic 
and typical of its species oftimes failed. 
In addition, the method was cumbersome. 
Because of the unsatisfactory results ob- 
tained, many anglers gave up trying to 
preserve their catches as trophies. Then, 
along came the air brush, and marine 
taxidermy snapped out of the doldrums 
and became a thriving business. 

Much of the credit for this revival is 
due to Al Pflueger of Miami, Fla., for it 
was he who applied air-brush painting to 
this field of work and developed it to such 
a point that he became a leader in the 
industry. A skillful fisherman himself, 
Mr. Pflueger owns and operates what is 
said to be the largest fish-mounting 
establishment in the world and employs 
a staff of assistants who prepare, mount, 
repair, and paint some 3,500 large game 
fish annually. In fifteen years more than 
20,000 specimens of some 525 varieties 
have passed through his shop. They have 
been shipped to every country where ocean 
fishing for sport is practiced. Fish skins 
for mounting are received regularly from 
all parts of the globe. With only the skins, 
teeth, and tails of the denizens of the deep, 
Pfiueger is able to make lifelike likenesses 
of them, thanks to the facility with which 
the coloring matter and protective lacquer 
can be applied by the air brush. 
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Mr. Pflueger has long been a student of 
fish coloration, and years ago reached the 
conclusion that marine taxidermy would 
not flourish until something better than 
the hand brush was available with which 
to do the painting. This prompted him to 
experiment with the air brush and to 
develop the technique that has brought 
him success. As all anglers know, deep- 
sea fishes change outwardly after capture. 
In fact, as soon as a fish strikes the lure its 
color-cell system undergoes a change that 
is analagous to the chill or profuse per- 
spiration experienced by human beings 
following a severe shock or accident. The 
extent of the change varies. With a 
dolphin, for example, it is so pronounced 
that a specimen takes on a markedly 
different aspect during the time that it is 
being hooked, brought to gaff, and landed 
on the deck of a boat. 

In order to obtain authentic color charts 
of fish as they appear in their native hab- 
itat, Mr. Pflueger made many fishing trips, 
some of them to points at considerable 
distances from Florida. He took with him 
artists to record the colors of the fish as 
soon as they were caught. These expedi- 
tions are still made, and several times a 
year the men also visit Bimini where they 
study fish through glass-bottomed boats 
with the aid of water spyglasses such as 
sponge fishermen employ. As a result of 
these researches, Pflueger possesses 450 
technically accurate color plates of as 
many species of fish. These serve as guides 
in applying the colors. 

When the skin of a dolphin, tuna, or 


other game fish has been tanned and 
mounted, the next stage is the paint de- 
partment. The delivery hose from the air 
compressor with which it is equipped has 
half a dozen branch lines, each of which 
terminates in an air brush. Paints of vari- 
ous hues are placed in screw-cap jars that 
can be attached to any of the brushes, 
making it possible to change readily from 
one to another. Quick-drying lacquers are 
employed almost exclusively for this work. 
The basic coat is usually white or silver, 
and on this are laid the infinite variety of 
colors that give the specimen verisimili- 
tude. Here the skill of the artist comes 
into play, and Mr. Pflueger and his assist- 
ants have acquired delicate control of the 
air-brush trigger that enables them to ob- 
tain the desired effects. The color plates 
previously mentioned are available for ref- 
erence, and with these as guides no diffi- 
culty is experienced in making even the 
rarest fish look natural. 

Following the painting operation, the 
specimen is given a coating of protective 
varnish, which is likewise applied with 
a spray gun. It is then hung in a dust-free 
drying room, where the varnish dries in 
from six to eight hours. As an extra pre- 
caution it is retained for two or three more 
days, by which time the protective film 
has thoroughly set. The mount is then 
crated and shipped to the customer. The 
excellence of the work done in the Pflue- 
ger shop is attested to by the fact that 
angling enthusiasts have often paid 4s 
much as $350 for the mounting of 2 s!0- 
gle specimen. 
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Carlton Tunnel Completed 

HE Carlton Tunnel, a drainage bore 

that promises to extend the productive 
lives of Cripple Creek, Colo., gold mines 
by fifteen or twenty years, was officially 
completed on July 25, an event that was 
informally celebrated by the workmen. 
Actually, the tunnel heading is now some 
250 feet beyond the initial goal—a point 
underneath the bottom of the Portland 
No. 2 Shaft. It was continued in the hope 
of striking a watercourse that would speed 
the draining of the Portland. Apparently, 
this effort was not wholly successful; but 
as water is issuing from the bore at the 
rate of 7,500 gpm., the eventual drainage 
of the Portland and of all other principal 
mines in the area is assured. Meanwhile, 
in an endeavor to increase the flow and 
to expedite unwatering, small crews will 
probe faults that have been cut through. 
It is possible, also, that the projected 
laterals to the Cresson and Vindicator 
mines will be driven, but this work will 
probably be done piecemeal. 

As has been recounted several times in 
this publication, the Carlton Tunnel 
stands as a monument to speedy boring 
through rock. When the Golden Cycle 
Corporation appropriated $1,000,000 to 
carry on the work, it was believed that 
four years would be required to complete 
the 6 miles of main tunnel to the Portland 
No. 2 Shaft. Upon assuming the job of 
superintendent, John R. Austin asked the 
Management if 30 feet of progress daily 
Would be satisfactory, and was assured 
that it would exceed the most optimistic 
expectations. He then asked if the Golden 
Cycle Corporation would be willing to 
pay a bonus to the drilling crews for every 
foot of daily advance in excess of 30 feet, 
and there was no hesitation in giving him 
affirmative reply. So it was agreed that 
the tunnelers should get $5 for every foot 
driven over and above the daily quota, 

on a monthly basis. 

The first 28,970 feet to the New Market 
ault was excavated at a daily rate of 
51.09 feet. The heavy flow of water struck 
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there impeded progress; but final figures 
for the 6 miles show a daily advance of 
48% feet, or, roughly, 60 per cent in excess 
of the basic rate set, and 180,000 cu- 
bic yards of Pike’s Peak granite drilled, 
blasted, loaded, and transported. The 
muck trains made 5,798 trips from the 
heading to the dump, hauling a total of 
60,000 cars each carrying a load of 3 tons. 
To break the rock, more than 240 miles 
of blast holes were drilled and charged 
with more than 100,000 pounds of powder. 

The tunnel will give the various mines 
from 225 feet to around 1,100 feet of ad- 
ditional vertical working depth without 
the expense of pumping water, which has 
for several years past cut deeply into their 
profits. Cripple Creek doesn’t expect a 
wild boom; but it does look forward to 
many more years of steady production. 
Before full advantage can be taken of the 
tunnel, shafts will have to be deepened, 
hoisting machinery replaced or aug- 
mented, and numerous other necessary 
operations carried out. All this will cost 
around $1,000,000. So, in the end, the 
Golden Cycle will in effect have wagered 
$2,000,000 on the future of Cripple Creek. 


Our Oil Reserves 


HOSE who like to consider the welfare 
Te our continent from a long-range 
viewpoint no doubt find comfort in the 
knowledge that we are assured a supply 
of gasoline for hundreds of years to come. 
Not only do we have enormous reserves of 
petroleum in the ground; but geologists 
tell us that there is no question about their 
ability, with modern geophysical methods, 
to locate deposits not now known. 

Our reserves go far beyond that point, 
however. The U.S. Bureau of Mines re- 
ports that enough oil to last us 3,000 
years at our present rate of consumption 
could be made from our 3,000,000,000,000 
tons of coal reserves. A hydrogenation 
process for this purpose has been worked 
out and has been successfully tested on 
coals from thirteen different sources. 











Based on the data assembled, it is esti- 
mated that these coal reserves would 
yield 3,800,000,000,000 barrels of oil. The 
cost of producing the oil has not been de- 
termined; but, with the equipment now 
available, it is known to be considerably 
greater than the present cost of obtaining 
crude oil from the ground. Accordingly, 
production on a commercial scale cannot 
be expected for years to come, but in the 
meanwhile work is being continued in the 
hope of finding suitable extraction proc- 
esses. In addition to the reserves of oil 
in coal, there are millions of tons of oil- 
bearing shales in several western states, 
and these constitute a huge potential 
source of oil. Here, again, enough experi- 
mental work has been done to make sure 
that extraction processes will be available 
if and when they are needed. 

Our neighbor to the north, Canada, is 
likewise well supplied with reserves. 
Writing in The Miner, a Vancouver, B.C., 
publication, Max W. Ball, former Denver 
oil man, gives some startling facts re- 
garding the bituminous sands of northern 
Alberta. ‘‘They constitute the world’s 
largest known oil deposit,” he states. 


‘Estimates made by authorized Dominion 


investigators place their oil content at 
from 100,000,000,000 to 500,000,000,000 
barrels. Compare these figures with the 
estimated 35,000,000,000 barrels for all 
the proved oil-field reserves in the world. 

The so-called tar sands of Alberta are 
from 100 to 200 feet thick, and their oil 
content ranges as high as 25 per cent. The 
oil does not fill the pores of the sand, but 
occurs as a film on each grain. To recover 
this oil the sand will have to be mined. 
Except in river valleys, it lies buried be- 
neath from 500 to 1,800 feet of shale, 
sandstone, and glacial drift. As shafts, 
drifts, and other openings would have to 
be supported, the cost of underground 
mining would be prohibitive at prevailing 
petroleum prices; and it is very likely that, 
for a good many years to come, only those 
deposits that lend themselves to open-pit 
mining will be exploited. 
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Pinch of Resin in Cement Keeps Reads from Sealing 


CALING of cement highways as the 

result of alternate freezing and thaw- 
ing has been aggravated in recent years 
through the application of chemical com- 
pounds for the removal of ice. Severe 
winter weather has’ meant scaled roads in 
spring, thus discounting the benefits de- 
rived from the use of calcium chlorides. 
Cement companies and maintenance en- 
gineers sought an answer to the problem; 
and it has been established that minute 
amounts of fat, oil, or oleoresinous ma- 
terials will produce a cement possessing 
high scale resistance. 

According to a recent announcement 
made by the Hercules Powder Company, 
adding as little as 0.03-0.05 per cent of 
Vinsol resin, a pine-wood derivative, to 
the clinker during grinding will virtually 
eliminate surface scale. This has been veri- 
fied by comparative tests with standard 
portland cement, coarse-ground portland, 


portland plus natural cement mixed 6:1 
by volume, portland plus 0.05 per cent 
fish-oil stearate, and portland plus 0.05 
per cent Vinsol resin, both the latter 
ground in at the mill. 

An experimental road was constructed 
and divided by dummy joints into 20-foot 
sections, two for each kind of concrete 
used. One of these was made with sand of 
good quality and the other with poor 
sand. The individual slabs could be 
flooded with water supplied by dikes 
built around the sections. After each 
freeze the ice was melted with calcium- 
chloride flakes, 2 pounds being applied 
per square yard of surface. After ten to 
fifteen thawing cycles the slabs of stand- 
ard cement with inferior and good sand 
were scaled 80-98 and 34-75 per cent, re- 
spectively. The blend of portland and 
natural cement gave better results during 
the first winter; but the following season 


scaling progressed rapidly. The portland. 
fish oil stearate and portland-Vinsol slabs 
showed no signs of scaling the first winter, 
regardless of the sand in the mix; but at 
the end of the second winter, after 6] 
thawing cycles, scaling ranged from 0 to 
8 per cent. Of the two ingredients, Vingo] 
resin is the more economical: it costs only 
a fraction of a cent per barrel of cement, 

Contractors who have used the resin. 
treated cement in large-scale field tests 
claim that it is also more workable than 
ordinary blends. This permits a reduction 
in the water-cement ratio which, in turn, 
offsets the inappreciable loss in strength 
attributable to Vinsol. In addition, they 
report that there is noticeably less bleed- 
ing, pocket formation, and segregation of 
water, mortar, and aggregate, with the 
result that the finishing crews can follow 
immediately behind the mixing and plac. 
ing crews. 


Instrument Dials that Retain Whiteness in Service 


HITE instrument dials that stay 

white when exposed to light, moist- 
ure, high temperatures, and chemical 
fumes are being produced by the Westing- 
house Electric & Manufacturing Com- 
pany, according to a recent announce- 
ment. They are made of metal coated 
with a newly developed liquid plastic that 
is applied by two oscillating spray guns 
in a booth from which contaminating 
outside air is excluded by keeping it under 
a pressure of one- or two-tenths of a 
pound above atmospheric pressure. The 
compressed air admitted is filtered to re- 
move entrained dust or other foreign 
matter. Immediately after spraying, the 
film is quickly surface hardened in an 
especially designed electric oven. 

Printing also is done under carefully 
controlled atmospheric conditions. The 
dial faces are first laid out on a large scale 
by hand and then reduced to size by 
photographing them. As the plastic coat 
is hard when dry and well-nigh impervious 
to ink, the design is transferred to the 
sheets by a special lithographic press in 
an air-conditioned room. Guide marks 
are imprinted at the same time and, when 
subsequently punched out, permit each 
sheet to be accurately spotted on the 
blanking press. If the distance between 
the holes is not within 0.005 inch of the 
specified dimensions, the work does not 
pass inspection. 

The new dials have been tested side by 
side with white lacquered ones and have, 
it is claimed, remained substantially un- 
changed where the latter turned a light 
coffee brown after ten hours’ exposure to 
dry air at a temperature of 317°F., straw 
color after an exposure of 120 hours to 
fumes from heated raw phenolic plastics, 
and became mottled with yellow splotches 
after being exposed for 100 hours to a 
saturated sulphur dioxide atmosphere. 
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MAKING INSTRUMENT DIALS 


The surface of the metal stock used is especially prepared to assure a firm bond 
between it and the white plastic coating. The A cp carried ay rate 


conveyor beneath the osci 
into 


ting spray guns in the foreground and then directly 


the heating tunnel. The man in the background is at the discharge end of 
the conveyor and is seen stacking the dried sheets. The room in which the litho- 
graphing is done is cleaned by a bank of electrostatic precipitators. 
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NDER a license from Thomas L. Fa- 

wick, The Falk Corporation is manu- 
facturing a resilient coupling, called Air- 
flex, that serves a dual purpose. It is de- 
signed to connect and at the same time to 
protect machinery from shocks resulting 
from irregular torque characteristics either 
of the prime mover (an electric motor or 
an oil gasoline, or gas engine) or of the 


machine driven by it. There are 
several different types to meet 
varying requirements; but the 
damping feature that prevents 
the transfer of noise or destruc- 
tive vibration from one machine 
to another is the same in each 
case. It is a pneumatic gland 
that is permanently bonded to an 
inner and outer steel rim and con- 
sists of an airtight cylindrical container of 
resilient rubber surrounded by multiple 
layers of durable fabric and live rubber. It 
is inflated with compressed air that is in- 
troduced through a special Schrader valve 
in the outer rim. Air at a pressure ranging 
from 25 to 125 pounds per square inch is 
used, depending upon service conditions, 
and simply by changing the pressure 


Electric Eye on Guard at Bessemer Converters 


ESSEMER converters of the Jones 

and Laughlin Steel Corporation are 
equipped with a flame-control device that 
depends for its effectiveness on the photo- 
electric cell or, as it is popularly known, 
the electric eye. According to Dr. H. K. 
Work, who described the improvement 
at a recent meeting of the American In- 
stitute of Mechanical Engineers, an auto- 
graphic record of the flame intensity is 
made for the entire blow, and filters are 
needed to absorb the heat rays and to take 
advantage of a selective range in the 


The photoelectric cell is used through- 
out the blow, but its greatest value is in 


detecting the beginning and end of the 
“after blow.”’ The average length of the 
latter is 16 seconds, and its end must be 
determined within 2.5 seconds. If this 
period is exceeded, oxidation and ab- 
sorption of nitrogen occur; the resultant 
product is characterized by increased 
aging, blue brittleness, and low-tempera- 
ture brittleness; and the mill loss is high. 
But with the “sharp” electric eye on 
guard it is possible to keep within the 
prescribed limits and thus to cut down 
the mill loss to a marked extent. In addi- 
tion, a considerable saving is effected in 
manganese because less is required for de- 
oxidation. 


Resilient Coupling Protects Machinery from Shocks 


throughout that range it is possible to 
change the rigidity or cushioning effect 
of the coupling. The result of this control 
of high torque fluctuations is said to be 
less machine maintenance and longer 
active life. The Falk Corporation has 
recently published a bulletin, No. 8100, in 
which typical installations of Airflex 
couplings are illustrated and discussed 
and which contains tables to aid pros- 
pective users in making selections. It can 
be obtained by addressing the request 
on a company letterhead to 3001 West 
Canal Street, Milwaukee, Wis. 


New Peele’s Handbook 


INING engineers the world over 

will welcome the publication of a 
new edition of Mining Engineers’ Hand- 
book edited by Prof. Robert Peele. Ever 
since it first appeared in 1918, it has been 
the standard reference work in its field. 
It was revised and improved in 1927, and 
now the third edition, much amplified, is 
available. The book is in two volumes, 
covers every phase of mining operations, 
and the material is arranged in sections 
for easy finding and reading. John A. 
Church has collaborated with Professor 
Peele on this new edition, and various 
competent authorities in different bran- 
ches of the mining industry have served 
as associate editors. The result is a 
comprehensive, authentic work that leaves 
little to be desired. Published by John 
Wiley & Sons, the book can be obtained 
through this magazine. Price, $15.00. 


Machine Feeds Bar Material Pneumatically 


OLLARS, chucks, ratchets, rollers— 
in fact, all troublesome feed parts of 
turret lathes, screw and cutoff machines, 
tte., are dispensed with, it is claimed, by 
the use of a pneumatic bar feed developed 
iy W. C. Lipe, Inc. It is designed for 
thine tools with fixed stops that deter- 

fine the length of the work, and will feed 
to any distance without surface con- 
fact. The unit consists of an air cylinder 
Mijustably mounted on two steel stand- 
itds and is sufficiently long to house a 
. stock bar the free end of which 
is prevented from whipping by the ball- 
cup center of the piston. Com- 
re air at from 2 to 15 pounds pres- 
sure, depending upon the weight of the 
lock, is used and forces the piston for- 
Ward the instant the collet is opened. 
nt is rapid and the stock is held 

fimly against the stop until the collet is 
again closed. Feed power, however, can 
not be applied until the cylinder is locked 
in proper working position. When the 
reaches the end of the forward 
stoke, the air is automatically shut off. 
unit is then reloaded and the new bar 
Pushes what is left of the preceding one 
ito the collet of the machine, a floating 
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coupler tube serving to keep them in 
alignment. The Lipe pneumatic bar feed 
is available in three models handling stock 
of any length up to 12 feet and of any 


shape 1, 2, and 2! inches in cross section, 
respectively. It is said to work without 


marring material and is applicable to other 
types of machines. 











For coating the inner surfaces of boiler, 
economizer, condenser, and other accessi- 
ble tubing, The Dampney Company of 
America has developed the pneumatic 
equipment shown in the accompanying 
illustration. It is used in connection with 


Apexior, the company’s own protective 
material that is said to prevent discolora- 
tion of the water and the formation of 
iron oxide. The outfit consists essentially 
of a pressure-feed container with an agi- 
tator operated by an air motor and of a 
rotary brush and air-turbine assembly at 
the end of a twin hose line up to 75 feet 
long. One hose supplies compressed air 
and the other the coating, which is dis- 
charged from a nozzle into the path of the 
brush. The latter is passed all the way 
through the tubing and does its work as 
it is being withdrawn, the rotary action 
imparted to the brush by the turbine 
causing it to expand and to do a thorough, 
even job. The present equipment is de- 
signed for tubing ranging from 2'4 to 4 
inches outside diameter but is being 
adapted for smaller and larger sizes. It 
is suitable for long horizontal, vertical, 
and bent tubing, and can be purchased or 
obtained upon a rental basis. 





For industrial structures exposed to salt 
water or the corrosive action of fumes or 
chemicals, Porcelain Steel, Inc., has in- 
troduced an interlocking material named 
Por-Ce-Lok that is suitable for both side 
walls and roofing. It is a porcelain- 
enameled, corrugated steel sheet that re- 
ceives its protective coating after fabrica- 
tion so that all surfaces, including holes 
and edges, are well covered. Standard full- 
and half-size sheets, 24 and 12 inches wide, 
respectively, and in six lengths up to a 
maximum of 10 feet, are carried in stock, 
and special sizes within specific limits are 
made to order. The new product comes in 
blue, green, brown, and maroon on the 
outside and white on the inside to reflect 
light. It is readily cleaned by washing. 





Round tin cans packed flat for trans- 
portation are saving valuable shipping 
space in Great Britain where they have 
been introduced. The cans are of the open- 
top variety with fitted lids which, to- 
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gether with the bottoms, are delivered to 
the user in separate boxes. The body part 
is flattened by gentle pressure so that the 
bends are sufficiently rounded to avoid 
sharp creases, and the seam is soldered 
ready for closing. At the packing plant 
it is restored to cylindrical form, flanged, 
and receives the bottom. This is done by 
three machines that are easy to operate 
and soon paid for by the savings in freight 
charges. The cans come in varying sizes 
ranging in capacity from 5 fluid ounces to 
7 pounds. They require only one-fifth of 
the space occupied by made-up cans. 





Three fire-fighting trains, each made up 
of an engine, a truck, and a’ passenger car 
for eight firemen, have been put in service 
in England by the Great Western Rail- 
way. They are stationed at strategic 
points with steam up day and night ready 
to be rushed to any part of the system. 





The invention of a device for recover- 
ing lubricating oil from the bilge water of 
ships is reported from Stockholm, Sweden. 
It has undergone a four-months’ test 
aboard three tugboats and is said to have 
effected savings in lubricating oil of 75 
per cent. If the refiner does all that is 
claimed for it it will also largely prevent 
the pollution of harbors with oil from 
this source. 





For emergency use, the Central New 
York Power Corporation has purchased 
a mobile substation consisting of a 3- 
phase, 1,000-kva. transformer, primary 
and secondary switching equipment, and 
a lightning arrester. It can be hauled at 
the rate of 40 miles an hour, and supplies 
customers with current until the regular 
service is restored. The unit is designed 
to transform power ranging from 11,000 
to 44,000 volts to 230-4,600 volts. 





Experience has proved that the service 
life of wooden patterns for foundry use can 
be greatly lengthened by protecting them 
with metal. This is easily applied by 
means of a spray gun. Before metallizing, 
the new wood is thoroughly cleaned with 
turpentine and then dressed down with 
sandpaper or steel wool. Two coats are 
put on: one of pure zinc 0.005-inch thick 
and another of aluminum or bronze 0.25- 
inch thick. The surface is sanded or buffed 
to final pattern dimensions. Care must be 
taken in spraying to hold the gun far 
enough away from the wood to prevent 
scorching. 





Reyn-o-cell is a cotton insulating mate- 
rial for homes that is said to be water- 
repellant, to withstand flame up to a 
temperature of 1,500°F., and to resist 
attack by rodents, vermin, fungi, and 
decay. It is supplied in blankets 16 to 24 
inches wide and 1 to 35 inches thick that 
can be cut to suit building requirements. 





It is also made with asphalt-impregnat od 
paper backing or in combination with 
aluminum foil. For fastening to ra 

joists, and studs it comes in mounted form. 
with flanges which hold the insulation in 
the center of the roof and wall construction 
and provide spaces for the circulation of 
air. i 





DuPont is offering a deactivating m 2 
terial for fuel oil and gasoline in stors 
It is suitable for petroleum products cone 
taining soluble metalloorganic compounds 
and serves to counteract the catal tie 
effect of these contaminants. Based ¢ 
current prices, it costs 0.1 to 0.5 cents to 
stabilize 42 gallons. : 





Too much stress cannot be placed on 
eye protection for foundrymen and weld- 
ers who are exposed not only to the glare F 
of visible light but also to the harmful in- ~ 
visible infrared and ultraviolet rays ras” 
diating from flames and molten metal. For” 
such workers the scientist has developed 
absorptive glasses that depend on chem.” 
icals, not color, for their protective prop- 
erties. One of these is said to prevent the © 
penetration of 98 per cent and more of” 
the invisible rays, while another is both ~ 
chemically treated and hardened to re- 
sist the rays and the impact of flying) 
particles. 





The B. F. Goodrich Company has an-— 
nounced a new air hose of 2-braid con- ~ 
struction that should appeal to shop men ~ 
handling pneumatic tools. It combines ~ 
light weight with strength, and is said to © 
be so flexible that the 44-inch size can be ~ 
bent to a 3-inch radius without collapsing i 
or cutting off the air supply. According” 
to the manufacturer, the tube is of oil- 
resistant rubber that does not flake; the 


yarn reinforcement affords a safety fa 

of more than 5 to 1 under a workin 
pressure of 125 pounds; and the golden” 
ply insulation is of a special kind to mi ri 
imize kinking. The hose is light gray i 
color to make’it easily visible; and it is 
stocked in ¥%- and %-inch sizes. a 
designed to withstand working press 

of from 80 to 125 pounds. 
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